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FOREWORD 


This  report  has  been  prepared  by  Robert  R.  Jurick  and  James  F.  Bittle,  II 
of  the  Digital  Computation  Division,  Directorate  of  Computation  Services,  Deputy 
for  Engineering,  Wright-Patterson  Air  Force  Base,  Ohio.  It  consists  of  informa¬ 
tion  necessary  to  use  the  RDE69  computer  program  written  for  the  Plans  group 
of  the  Air  Force  Flight  Dynamics  Laboratory  at  Wright-Patterson  Air  Force 
Base,  Ohio.  This  group,  charged  with  development  and  implementation  of  the 
program,  is  comprised  of  Mr.  A.  B.  Nutt,  Mr.  J.  F.  Schmidt,  and  Lt  M.  D. 
Rusk.  The  RDE69  programming  effort  began  in  August  1967.  This  report  was 
submitted  by  the  authors  on  April  19,  1968. 

This  technical  report  has  been  reviewed  and  is  approved. 

cLtti  . 

CLEM  GRABNER,  JR. 

Digital  Computation  Division 

Directorate  of  Computation  Services 
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ABSTRACT 

A  formulation  and  digital  computer  program  is  presented  as  a  management 
tool  to  allocate  the  budget  of  a  research  organization.  It  has  been  designed  to 
meet  the  specific  needs  of  the  Air  Force  Flight  Dynamics  Laboratory  at  Wright- 
Patteraon  Air  Force  Base,  Ohio,  but  instructions  are  included  to  ena’  'e  the 
program  to  be  used  by  any  research  organizations.  The  value  of  a  specific  re¬ 
search  task  is  defined  and  an  optimization  technique  is  employed  to  maximize  the 
total  value  achieved  for  a  given  yearly  budget  constraint  of  the  organization.  A 
maximum  of  250  research  tasks  may  be  considered.  The  program  performs  a 
yearly  optimization  tor  up  to  five  years.  It  generates  a  number  of  reports  which 
indicate  the  progress  of  each  research  task  during  the  given  time  period  and  the 
effect  of  this  progress  on  other  organizational  entities. 
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SECTION  I 
INTRODUCTION 

The  Research  and  Development  Effectiveness  program  (RDE)  is  designed  to 
optimize  the  selection  of  tasks  to  be  funded  in  a  scientifically  oriented  organiza¬ 
tion  which  is  constrained  to  a  limited  budget.  It  has  been  developed  to  meet  the 
needs  of  the  Air  Force  Flight  Dynamics  Laboratory  (AFFDL)  at  Wright-Patterson 
AFB,  Ohio;  however,  this  documentation  has  been  prepared  to  satisfy  the  interest 
shown  by  private  industry  and  other  Air  Force  agencies. 

The  problem  of  objectively  allocating  applied  research  resources  within  a 
large  laboratory  has  basically  two  components:  (1)  the  estimation  of  the  potential 
value  of  an  advancement  in  the  state  of  engineering  technology;  (2)  the  alternative 
ways  and  costs  associated  in  making  this  advancement.  The  research  ma  nager's 
function  is  to  continually  make  choices  among  a  large  number  of  ways  to  spend 
resources.  He  must  decide  (1)  what  projects  and  tasks  should  be  funded;  (2)  what 
rate  of  funding  should  apply;  (3)  whether  the  effort  should  be  in-house  or  contract. 
Prior  to  the  use  of  this  program  the  allocation  decisions  were  often  the  result  of 
a  loose  interaction  between  requirements  based  on  need,  priorities  as  assigned 
by  higher  headquarters,  and  notions  ot  costs  and  diminishing  returns  based  on 
experience. 

One  often-used  method  of  allocating  resources  is  to  list  the  possible  projects 
in  order  of  priority  and  then  to  fund  each  project  successively  until  no  more  re¬ 
sources  are  left.  This  method  often  results  in  low  cost  projects  of  relatively  low 
priority  being  ignored.  Such  a  method  has  also  another  fundamental  weakness  in 
that  it  is  very  difficult  to  say  just  what  level  cf  funding  is  enough  for  any  particular 
project.  Fortunately  it  is  possible  to  devise  criteria  for  task  selection  which 
incorporate  measures  of  both  value  and  cost.  Often  it  Is  not  easy  to  develop  these 
measures  of  cost  and  benefit  objectively.  Furthermore,  it  is  humanly  impossible 
for  one  individual  to  perform  simultaneous  evaluations  of  a  multitude  of  competing 
projects.  And  a  nonsimultaneous  comparison,  for  example,  may  result  in  the 
allocation  of  resources  on  something  very’  close  to  a  first  come  ,  first  served 
basis. 
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In  light  of  the  above  problem,  in  1962  the  rhief  of  the  Aeromechanics  Direc¬ 
torate,  Aeronautical  Systems  Division,  assigned  Capt.  Robert  H.  Rea,  in  the 
Plans  Office,  to  look  into  the  possible  ways  that  allocations  of  resources  might 
be  accomplished.  During  the  course  of  his  studies  and  investigation,  he  obtained 
the  assistance  of  Lt.  Thomas  W.  Synnott,  an  instructor  in  economics  in  the 
Department  of  Systems  Management,  Air  Force  Institute  of  Technology.  Lt.  Synnott 
suggested  the  use  of  Mathematical  Programming  as  used  in  Capital  Budgeting 
Problems,  as  described  in  a  Doctoral  Dissertation  oy  H.  Martin  Weingartner. 

A  linear  programming  approach  was  applied,  a  mathematical  model  was  develop¬ 
ed,  and  a  trial  ran  was  made  in  1964  -  65  for  the  FY  65  program.  Each  sub¬ 
sequent  year  improvements  and  changes  have  been  made  to  the  model,  input 
data,  and  output  formats.  Beginning  in  1965  (RDE66  program),  the  M40  linear 
programming  routine  was  used  in  the  elution  of  the  allocation  problem.  In  1968 
(RDE69  program)  the  linear  program  was  abandoned  in  favor  of  a  simplified 
program  because,  due  to  severe  budgetary  limitations,  a  single  crit'-'il  variable 
expressed  in  dollars  was  found  to  be  adequate.  The  ratio  of  objective  function  (or 
merit  factor)  divided  by  cost  in  dollars  is  used  as  a  ranking  function. 

The  above,  regardless  of  solution  method  employed,  carries  the  basic  ob¬ 
jective  of  providing  a  decision  aid  for  the  Laboratory  Director  in  utilizing  the  re¬ 
sources  of  the  Air  Force  Laboratory  in  an  effective  manner. 

The  remainder  of  this  report  is  composed  of  three  p«rts;  mathematical 
formulation,  description  of  input  and  output,  and  a  programming  guide.  Section  n 
is  intended  to  familiarize  the  user  with  the  mathematical  and  logical  structure 
oi  the  program.  A  complete  understanding  of  this  section  is  necessary  before 
the  program  can  be  expected  to  produce  meaningful  results.  In  addition,  a 
thorough  knowledge  of  the  formulation  is  required  before  changes  to  the  code  can 
be  attempted. 

Section  III  describes  in  detail  the  preparation  of  the  input  data  cards. 

Finally,  Section  IV  contains  complete  program  documentation,  and  is  sup¬ 
plied  so  that  the  user  may  easily  tailor  the  program  to  his  specific  needs.  In 
order  that  the  program  be  essentially  machine  independent,  the  bv’k  of  the  code 
is  written  in  FORTRAN. 
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Although  this  report  is  intended  to  be  primarily  a  programmer-user  manual, 
Appendix  I  is  included  to  show  how  the  input  information  is  obtained  from  the  pro¬ 
ject  engineers.  ''Format  I, "  which  the  engineer  fills  out,  is  then  translated  to 
AFFDL  Form  15  w'hich  is  the  computer  input  form.  Appendix  II  contains  a  sample 
FORMAT  I  for  task  134702.  This  task  is  then  used  as  the  example  task  for  all 
reports. 
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SECTION  n 

MATHEMATICAL  FORMULATION 

1.  DEFINITIONS  OF  TERMS 

•  1498  WORK  UNIT  -  An  individual  effort  within  a  task. 

•  CONFIDENCE  LEVEL  -  A  measure  of  the  progress  of  a  task.  Its  range  is 
from  .2  to  .8  with  the  effort  necessary  to  achieve  each  even-tenth  being 
defined  by  the  task  engineer. 

•  DIVISION  -  The  largest  sub-organization  of  the  Flight  Dynamics  Laboratory. 
THe  five  divisions  of  AFFDL  are: 

(1)  Structures 

(2)  Flight  Mechanics 

(3)  Flight  Control 

(4)  Vehicle  Dynamics 

(5)  Vehicle  Equipment 

•  FACILITY  -  A  test  or  support  facility  such  ac  a  wind  tunnel  or  digital  com¬ 
puter. 

•  PROJECT  -  A  group  of  tasks  that  cover  a  given  technical  area  within  a 
technical  domain  (division). 

•  RESOURCE  LEVEL  -  A  description  of  the  funding  level  of  a  task.  A  task 
is  funded  at  resource  level  one  if  it  receives  its  requested  contract  and 
support  funds.  A  task  is  funded  at  resource  level  two  if  it  receives  the  con¬ 
tract  and  support  funds  associated  with  double  engineering  manpower. 

•  SYSTEM  -  An  AFSC  approved  system  such  as  anti-ballistic  missile  or  AMSA. 
•TASK  -  A  subdivision  of  a  project.  It  is  the  basic  funded  element  of  AFFDL. 

•  TECHNOLOGICAL  OBJECTIVE  -  An  approved  goal  of  a  division  such  as 
better  instrumentation  or  improved  reliability  for  a  given  function. 
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•  VALUE  COEFFICIENT  -  A  number  associated  with  each  resource  level  of 

each  task.  It  represents  the  tasks  contribution  to  the  overall  eilectiveness  of 

AFFDL  at  a  given  resource  level. 

2.  PROBLEM  DESCRIPTION 

The  management  problem  of  obtaining  maximum  production  for  a  given 
capital  outlay  becomes  more  complicated  when  the  product  is  as  intangible  as 
technology.  How  is  maximum  technology  output  measured?  How  can  the  prog¬ 
ress  of  one  scientific  effort  be  predicted  when  it  is  dependent  upon  the  prog¬ 
ress  of  many  other  scientific  efforts?  What  is  a  basic  unit  for  measuring 
technology  ? 

The  organizational  structure  of  AFFDL  satisfies  the  requirement  for  a 
set  of  basic  technology  activities.  AFFDL  is  composed  of  five  divisions  with 
each  division  responsible  for  several  exploratory  development  projects,  each 
of  which  is  subdivided  into  a  s  it  of  tasks.  The  task  is  the  smallest  documented 
effort  element  of  AFFDL  that  receives  a  defined  budget  and,  therefore,  it  be¬ 
comes  the  basic  element  of  the  optimization  problem.  The  input  to  any  task  is 
dollars  <md  manpower,  and  the  output  is  the  value  of  the  attainment  of  its  de¬ 
fined  technological  objective  in  a  timely  manner. 

The  value  associated  with  a  given  task  at  a  given  time  is  dependent  upon  its 
support  of  officially  defined  Air  Force  Systems  Command  (AFSC)  proposed 
systems  or  subsystems  and  technological  objectives.  The  value  of  a  task  is 
also  dependent  upon  the  present  state-of-the-art  in  its  technical  area  and  its 
predicted  rate  of  progress.  The  total  value  of  tire  AFFDL  program  is  the  sum 
of  the  values  of  its  individual  tasks.  Because  the  budget  is  limited,  it  must 
be  divided  among  the  tasks  in  such  a  way  as  to  maximize  the  total  value  of  the 
AFFDL  program. 

The  cost-effectiveness  of  a  task  is  defined  as  the  ratio  of  value  received 
to  money  spent.  Three  choices  of  funding  are  possible  for  each  task;  (1)  funds 
requested  by  task  engineers,  (2)  funds  necessary  to  perform  the  task  with  twice 
the  requested  manpower,  and  (3)  no  funds.  Choices  1  and  2  are  called  resource 
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levels  1  and  2,  respectively.  The  optimal  allocation  of  funds  Is  determined  by 
first  choosing  the  most  cost-effective  resource  level  for  each  task,  then  ranking 
all  tasks  according  to  cost-effectiveness,  and,  finally,  funding  tasks  in  order  of 
decreasing  co. ^-effectiveness  until  the  budget  is  expended.  This  process  is  con¬ 
tinued  for  five  years  with  the  state-of-the-art  of  each  task  at  the  beginning  of 
each  year  depending  upon  the  funding  level  for  the  preceding  year.  This  process 
is  shown  in  Figure  1. 

The  following  reports  are  generated  by  the  program: 

•  Input  data  listing 

•  Input  error  listing 

•  System  support  versus  task  matrix 

•  Adjusted  system  support  versus  task  matrix 

•  Technological  objective  versus  task  matrix 

•  Limited  war  support  versus  task  matrix 

•  1498  associated  work  units,  listed  by  task 

•  Cost-effectiveness  ranking  (Priority  List)  for  each  year 

•  Project  summary  for  each  year  (Annual  Report) 

•  Five  year  project  summary  (Final  Report) 

•  List  of  tasks  not  selecteo  for  five  years 

•  Technological  objective  and  system  support  profiles 

•  Facility  utilization  report 

Examples  of  the  reports  are  presented  in  Section  in. 

The  first  seven  reports  are  written  prior  to  the  optimization  phase  and 
therefore  are  not  dependent  upon  the  results  of  the  task  funding  procedure.  The 
limited  war  data  and  the  14%  associated  work  units  are  not  used  in  calculations 
within  the  program.  The  facilities  used  by  s  given  task  are  neglected  in  determin¬ 
ing  its  cost- effectiveness.  The  facility  jtilization  report  is  used  as  an  aid  in  pre¬ 
dicting  the  facility  requirements  generated  by  the  optimal  selection  of  the  tasks. 

The  term  "optimal  selection"  usually  signifies  a  linear  programming  ap¬ 
proach  to  solving  the  budget  allocation  problem.  This  problem  can  indeed  be 
structured  as  a  linear  programming  problem  with  the  simplication,  however. 
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Figure  1.  RDK  I/>gie  {-'low  Diagram 
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of  having  only  one  constraint,  money.  The  existence  of  only  one  cons*~aint  elimi¬ 
nates  the  need  for  the  commonly  used  Simplex  algorithm  and  allows  selections  to 
be  made  on  the  criteria  of  highest  ratio  of  objective  coefficient  (value)  to  row 
coefficient  (cost). 

Earlier  versions  of  this  program  did  employ  the  Simplex  algorithm  to  solve 
the  problem  because  exploratory  development  laboratory  manpower  was  consider¬ 
ed  a  constraint.  This  constraint,  however,  ha^  been  eliminated  because  of  the 
realistic  assumption  that,  if  a  manpower  limit  has  been  met  before  the  lab¬ 
oratory'  s  budget  has  been  expended,  the  surplus  funds  can  be  used  to  employ 
more  personnel. 
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4.  DESCRIPTION  OF  ROUTINES 

a.  EDIT  Routine 

This  routine  reads  in  the  following  data  for  each  task: 

•  Division  number 

•  Project  number 

•  Task  number 

•  Subtask  number 

•  Task  engineer's  name,  office  symbol,  and  telephone  extension 

•  Project  engineer's  name 

•  Limited  war  support  date  including  degree  of  support  to  limited  war,  special 
air  warfare,  interdiction,  close  air  support,  and  logistics. 

•  Ranking  of  task  within  the  division 

•  Task  title 

•  Confidence  levels  achieved  during  preceding  four  years 

•  Contract  and  support  funds  used  during  preceding  four  years 

•  Contract  and  support  Kinds  requestixi  for  present  year  for  both  resource 
levels 

•  Contract  engineers  and  in-house  engineers  requested  for  present  year  for 
both  resource  levels 

•  Identification  number  of  each  technological  objective  supported  by  this  task 
and  the  percent  of  the  total  task  effort  that  directly  affects  the  completion  of 
that  technological  objective 

•  Identification  number  of  each  system  supported  bv  this  task  and  the  percent 
of  the  total  task  effort  that  directly  affects  the  progress  of  that  system 

•  1498  associated  work  units 

•  Amount  of  contract  and  support  funds  and  engineering  manpower  necessary 
to  achieve  each  confidence  level 

•  Identification  number  of  each  facility  used  to  achieve  each  confidence  level 
and  the  .  quired  number  of  occupancy  hours 
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Most  of  this  data  is  not  operated  upon  in  EDIT  since  the  primary  purpose  of 

this  routine  is  to  eliminate  data  input  errors.  In  addition  to  making  several  se¬ 
quence  checks  to  assure  that  all  the  data  for  each  task  is  in  its  proper  order,  the 

following  error  checks  are  made: 

•  Division  number  too  large 

•  Division  ranking  exceeds  number  of  tasks  within  the  division  (This  requires 
that  the  number  of  tasks  per  division  be  available  as  part  of  the  program) 

•  Confidence  level  less  t.ian  .  ?  or  greater  than  .  8 

•  Illegal  system  identification  number 

•  System  support  greater  than  100 "n 

•  Illegal  technological  objective  identificat’  n  number 

•  Technological  objective  support  greater  than  loo,, 

•  Total  engineers  less  than  .3  for  resource  level  one 

•  Total  engineers  for  resource  lev-i  two  greater  than  double  the  total  engineers 
for  resource  level  one 

•  Total  engineers  for  resource  level  two  les  n  total  engineers  for  resource 
level  one 

•  Illegal  facility  code  (This  requires  that  a  list  of  all  facility  codes  be  avail¬ 
able  as  part  of  the  program) 

•  Zero  occupancy  hours  needed  for  a  given  facility 

•  Non-zero  occupancy  hours  associated  with  no  facility 

•  Confidence  level  data  not  gi\  en  in  steps  of  .  l 


Manipulation  of  the  data  only  occurs  when  the  confidence  level  of  a  task  for 
lyt‘>S  is  not  an  even  tenth.  The  confidence  level  calculating  routine  Cl.Nl'  requires 
the  cost  to  go  from  one  even  tenth  to  the  next  largest  even  tenth.  Therefore,  in 
the  case  of  a  task  not  starting  at  an  even  tenth,  the  given  data  must  be  extrapolated 
in  the  following  manner. 

Let  CLH(4)  be  the  non-even  tenth  confidence  level  T>r  and  CAS  be  the 

contract  plus  support  hinds  needed  to  achieve  the  next  largest  even-tenth  con¬ 
i'  i 

fidence  level  CLA.  Letting  x  j  represent  the  largest  integer  <  x,  (  Lt  is 
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equal  to  .  1  |  10.  ••  CLH(4)|  4-  .  1,  and  therefore  the  cost  to  go  frcm  CLA  -  .  1  to 
1  4  PAS 

The  engineer  daia  to  go  from  CLH{4)  to  CLA  must  also 


CLA  is 


CLA  -  CLH{4)' 


.  1 


be  multiplied  by  -CLH(4)  determine  ^  number  of  engineers  needed 
to  go  from  CLA  -  .  1  to  CLA. 


b.  EXEC  Routine 


The  function  of  the  executive  routine  is  to: 

1.  Read  in  the  budget  constraints,  number  ofyears,  and  the  logical  vari¬ 
ables  which  control  report  generation  and  resources  level  ceilings. 

2.  Perform  necessary  tape  positioning  functions. 

3.  Control  iteration  on  multi-year  passes. 

c.  INIT  Routine 

This  routine  reads  in  the  edited  input  and  writes  out  the  limited  war  versus 
task  matrix  and  the  system  support  versus  task  matrix  including  the  row  aver¬ 
ages.  These  averages  are  the  sum  of  the  system  contributions  for  a  given  task 
divided  by  th  lumber  of  systems  supported  by  that  task.  The  cciumn  totals  and 
averages  are  also  printed.  The  column  total  for  a  given  system  is  the  sum  of 
the  contribution^  for  all  tasks  that  support  that  system.  The  column  average  for 
a  given  system  is  the  sum  of  the  contributions  divided  by  the  number  of  tasks 
that  support  that  system.  These  column  averages  are  retained  and  become  input 
to  the  BJP  routine. 

Since  the  only  constraint  to  the  optimization  problem  is  money,  ail  costs 
associated  with  a  given  task  are  adjusted  to  include  the  costs  of  the  contract 
and  in-house  engineers.  The  equation  used  for  this  process  is: 


Ck  =  CSh  +  CENG  (  ECk  +  Elk) 


i  4 


(I) 
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where 

k  is  the  resource  level 

CS^  is  contract  and  support  dollars 

EC  is  contract  engineers 
k 

EL  is  in-house  engineers 

Iv 

and 

CENG  is  the  cost  of  employing  one  engineer  for  one  year.  This  cost  is 
currently  set  at  $12.7  (Note  that  all  costs  are  expressed  in  thousands  of 
dollars). 

d.  BJP  Routine 

The  input  for  this  routine  is  the  edited  task  data  and  the  average  contribu¬ 
tion  for  each  system.  The  output  is  the  1498  associated  work  unit  list,  the  ad¬ 
justed  system  support  versus  task  matrix,  and  the  technological  objective  sup¬ 
port  versus  task  matrix  including  row  averages. 

The  adjusted  system  contributions  are  determined  by  the  following  equation: 


b.  <  b.  ,  b’.  =  b. 

J  1  J  i 

(2a ) 

b  >  b.  ,  b‘.  =  b.  [ 

11  1  1 

l  +  2.5  (b.  -  b.  )  1 

1  i  i 

(2b) 

where 


b. 

J 


is  the  original  system  contribution 


b’  is  the  adjusted  system  contribution 


and 

b.  is  the  average  system  contribution  for  all  tasks. 


This  adjustment  has  the  effect  of  increasing  the  contributions  to  a  system  for 
those  tasks  whose  support  is  greater  than  the  average.  In  most  cases  the  aver¬ 
age  contribution  for  a  task  is  higher  than  its  unadjusted  average  on  the  system 
support  matrix;  it  cannot  be  lower. 

e.  SMLP  Routine 


SMLP,  the  "simulated  linear  programming"  routine,  is  the  central  sub¬ 
program  of  the  system.  A  thorough  understanding  of  this  routine  is  necessary 
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for  the  successful  implementation  of  the  RDE  program.  The  major  requirement 
of  this  program  (solving  for  the  optimal  allocation  of  funds)  can  be  described  as 
a  linear  programming  problem  with  the  variables  being  the  resource  levels  of 
the  different  tasks.  The  constraint  equation  of  this  problem  is  the  inequality  re¬ 
quiring  that  the  sum  of  the  costs  of  the  selected  tasks  does  not  exceed  the  labora¬ 
tory's  budget;  the  objective  function  is  the  linear  functional  representing  the  sum 
of  the  values  of  the  resource  levels  of  each  selected  task.  Since  there  is  only  one 
constraint  equation,  and  since  the  variables  can  only  be  1  or  0,  representing  fund¬ 
ed  or  not  funded,  the  iterative  Simplex  method  of  solving  linear  programming 
problems  can  be  replaced  by  the  more  direct  approach  of  considering  the  ratio 
of  value  to  cost  for  each  resource  level  of  each  task. 

RDE^,  the  value  of  resource  level  k  for  a  given  task,  is  determined  by  the 
following  equation: 

CL'k-CL 

R°V  CL  ld‘  BW+  V  <3! 

where  CL  is  the  present  confidence  level  of  the  task 

CL'k  is  the  confidence  level  achieved  if  the  task  is  funded  at 
d  is  the  ranking  factor 

is  the  total  system  contribution 
and  is  the  total  te’  hnological  objection  contribution 

The  confidence  level,  CL,  for  the  first  year  of  a  five-year  problem  is  given 
as  input  data.  The  confidence  level  for  each  succeeding  year  remains  at  CL  if 
the  task  is  not  selected,  or  becomes  the  CLj^  of  the  preceding  year  if  resource 
level  k  is  selected.  The  projected  confidence  level,  CLj, ,  is  uetermined  by 
linear  interpolation  of  the  cost  versus  confidence  level  function  derived  from  the 
input  data. 

Let  x  represent  a  confidence  level  of  .  1  •  m  where  m  2 . 8  and  let 

m 

zm  represent  the  cumulative  cost  to  reach  starting  at  CL.  Then  if  C^,  the 
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resource  level  k  funds,  is  contained  in  the  interval,  z  <  C,  <  z  , ,,  the  pro- 

’  m  k-  m+1 


jected  confidence  level,  CL'^,  can  be  determined  by  the  following  equation: 


*m+  0.1 


C  k  ~  1  m 
zm  +  l~  zm 


(4a) 


If,  however,  C,  <  z  where  x  .  <  CL<  x  ,  the  following  equation  must  be 
’  ’  k"  m  m-1  -  m 

used: 


CL'k  =  CL*<Xm-CL)fk 


(4b) 


The  following  input  data  will  be  used  to  determine  a  cost  versus  confidence  level 
graph  (Figure  2)  and  as  sample  data  to  clarify  some  of  the  equations. 


CONFIDENCE  LEVEL  COSTS  TO  ACHIEVE 
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Using  the  above  sample  data,  CL' ^  for  the  first  year  can  be  calculated  from 
(4a)  as  follows: 

,  C.  -z-  13-10 

CL  :  i.+  0.1  «  — ■  =  0.4  ♦  0.1  *  ~~~ 

•  4  h~z*  30-10 

=  0.4  0.1  *  -^  =  0.415  =  0.41* 

and  if  resource  level  1  were  selected  for  the  first  year,  CL'  for  the  second  year 
is: 


=  0.535  =  053 


6  5 

* 


Note  that  z„ 


.5  -  .41 
.  1 


x  20  =  18  and  z_  -  z_  +  20  =  38 
b  5 


The  ranking  factor  d  is  used  to  adjust  the  total  By  stem  contribution  of  a  task 
according  to  its  relative  importance  with  respect  to  the  other  tasks  of  that  division. 
The  equation  for  determining  d  is: 


+  0  37 


(5) 


where 


and 


R  -  I 

t  -  — — - 

°n  ~ 

e  =  2.71828... 

R  is  the  ranking  of  the  task  within  the  division 

D  is  the  number  of  tasks  in  division  n. 
n 


Note  that  d  ranges  from  1. 37  for  R  =  1  (the  most  important  task)  to  -  +  .37 
.  367  +  .  37  -  .  737  for  R  =  (the  least  important  task). 


The  total  system  contribution,  is  calculated  by  the  following  equation: 


B 


*,i 


(6) 


where  b'^  Is  the  adjusted  contribution  of  this  task  to  system  j 

c^  is  the  weight  of  system  j  as  determined  by  AFFDL 


♦CL'k  is  always  truncated  to  the  nearest  hundredth  because  any  smaller  incre¬ 
ment  has  no  useful  meaning. 
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and  'Tu  •  i®  the  timeliness  factor  for  resource  level  k  with  respect  to 

system  j. 

Tu  i  is  dependent  upon  the  ratio  of  y,  to  t  where  y,  is  the  number  of  years 

Kf J  k  J  K 

of  resource  level  k  funding  required  to  reach  a  confidence  level  of  .  8  and  t.  is 

the  required  progress  rate  from  system  j.  Actually,  t.  is  the  expected  time-to- 

3  Vk 

completion  for  system  j  as  determined  by  Hq  AFSC.  The  ratio  —  then  defines 

T,  .  as  follows: 

Ak,j 


If 


,  *  0.5, 


Tk.  =  2 


If  1.5  < 


If 


5  < 


-r  s  i.5,  T  .  =  i 

Ti  k,i 

<  2  0,  T  =  4  -  2 

k.l 


(7) 


If 


20  < 


J 


This  is  shown  graphically  by  Figure  3. 


k,j 


Tk 


I 


Figure  3.  Timeliness  Function  Graph 


The  purpose  of  this  function  is  to  devalue  those  tasks  which  will  be  completed 
too  early  or  to  late  to  aid  the  development  of  the  system,  is  determined  by 
first  calculating  the  confidence  level  achieved  when  the  task  is  funded  at  resource 
level  k  for  the  Hist  year.  If  CL'^  <  0.  8,  CL  becomes  CL'^  and  a  new  CL'^  is 
calculated  by  again  funding  the  task  at  resource  level  k,  Thle  procedure  con¬ 
tinues  until  CL'^  exceeds  0.  8.  The  number  of  years  that  are  required  to  reach 
.8  in  this  manner  is  y^.  {Fractional  years  are  considered  who*-*  years). 
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For  example,  using  the  data  of  Figure  2 ,  y  ^  and  y2  can  be  determined  as 
follows: 


YEAR 

CL1 

cll 

1969 

-  £* 

.2 

1970 

.41 

.47 

1971 

.47 

.59 

1972 

.53 

•  9b 

1973 

.59 

1974 

Therefore,  =  5  and  y2  =  3. 


Then,  for  = 
Tl, 6  =  4-2  4 
T2t  6  =  I.  3 


and 


The  total  technological  objective  contribution  Is  calculated  by  the  following 
equation: 


l 

i 


(6) 


where  g^  is  the  contribution  of  this  task  to  technological  objective  j 

hj  is  the  weight  of  technological  objective  j  as  determined  by  AFFDL 
and  Tfc  j  lB  the  timeliness  factor  for  resource  level  k  with  respect  to 

technological  objective  j.  ^  is  calculated  in  the  same  manner  as  the  timeliness 
factor  for  aystems.  This  requires  that  the  progress  rate  for  each  technological 
objective  be  given. 


After  the  two  objective  coefficients,  RDE^  and  RDE9,  have  been  calculated, 
the  maximum  ratio  of  is  determined.  *  The  resource  level  k  giving  this 

maximum  is  then  the  moet  cost-effective  resource  level  for  this  task.  After  the 


most  cost-effective  resource  level  is  determined  for  every  task,  the  cost-effec- 
ti’  cness  ratios  are  arranged  in  descerding  order.  The  tasks  are  then  funded  in 
this  order  until  the  entire  laboratory  budget  is  expended.  If,  after  r  tasks  are 
funded,  the  cost  of  the  (r  +  1)  st  task  1b  greater  than  the  remaining  budget,  the 
(r  +  1)  st  task  is  not  funded.  **  The  confidence  levels  of  the  funded  tasks  are  up¬ 
dated  to  the  CL'^  associated  with  the  selected  resource  level.  After  the  selections 


*  If  CL^  >  .  8,  becomes  10  •  (.  8  -  CL)  •  C^. 

••It  ts  possible  to  continue  to  search  the  list  for  a  task  whose  required  funds  are 
less  than  the  remaining  budget.  This  is  not  done  by  this  routine  and  therefore  the 
above  set  of  selections  is  not  truly  optimal  unless,  of  course,  no  task  can  be  found 
in  the  remaining  list  whose  required  funds  are  less  than  the  reiTrintng  budget. 


20 


ASD-TR-68-23 


are  made  and  confidence  levels  updated }  this  routine  writes  out  the  Priority  List 
and  the  project  summary  (Annual  Report)  for  the  year  being  considered. 

f.  FNAL  Routine 

This  routine  is  used  if  more  than  one  year  is  being  optimized.  It  is  entered 
after  the  budgets  for  all  years  have  been  optimally  allocated.  The  results  of  these 
optimizations  and  the  edited  input  is  used  to  construct  a  history  of  each  task  for 
the  time  period  under  consideration.  A  maximum  time  period  of  five  years  is 
allowed.  Any  task  not  selected  during  this  time  period  is  added  to  the  list  of 
"tasks  not  selected  for  any  year. "  This  routine  also  writes  the  system  and  tech¬ 
nological  objective  profiles.  These  profiles  show  the  progress  of  those  tasks 
that  support  each  system  or  technological  objective  at  a  level  >  .  7. 

As  the  final  report  for  each  task  is  being  written,  the  facility-utilization  in¬ 
put  data  is  interrogated  to  determine  the  number  of  facility  occupancy  hours  used 
by  each  task  during  eacn  year.  A  task  is  charged  for  using  a  facility  during  the 
year  it  reaches  the  confidence  level  associated  with  that  facility.  If  the  confidence 
level  of  a  task  is  increased  by  more  than  .  1  during  a  year,  the  number  of  facility 
occupancy  hours  used  is  the  sum  of  the  hours  associated  with  the  confidence  level 
feained.  This  is  illustrated  by  the  following  sample  case.  If  the  input  data  for  a 
task  includes: 


■ 

FACILITY 

CODE 

OCCUPANCY 

HOURS 

FACILITY 

CODE 

OCCUPANCY 

HOURS 

.  3 

1000 

15 

2000 

24 

.4 

3000 

30 

3005 

12 

.5 

3000 

15 

.6 

2  COO 

40 

3005 

24 

rt 

.  i 

1000 

120 

2000 

50 

.  8 

2000 

20 

8000 

12 

and  if  the  task  history  is: 


1968 

1969 

1970 

1971 

1972 

1973 

.28 

•4#  . 

.46 

.52 

.73 

.  76 
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then  the  facility  utilization  is: 


FACILITY 

CCTF 

1969 

1970 

1971 

1972 

1973 

1000 

15 

0 

0 

120 

0 

2000 

24 

0 

0 

90 

0 

3000 

30 

0 

15 

0 

0 

3005 

12 

0 

0 

24 

0 

g.  FACT  Routine 

The  main  function  of  this  routine  is  to  match  the  facility  codes  with  the 
facility  titles  and  to  determine  the  total  yearly  usage  of  each  facility.  The  input 
to  this  routine  is  the  sorted  facility  data  from  FNAL  and  the  list  of  all  facility 
titles.  The  output  is  the  facility  utilization  report. 

APPLICATIONS  AND  LIMITATIONS 

This  program,  as  written,  is  constrained  to  the  structure  of  AFFDL;  hence 
emphasis  has  been  on  a  consistent  and  well-defined  program  structure.  Obvious¬ 
ly,  most  organizations  will  not  have  five  divisions  and  their  hierarchal  arrange¬ 
ment  will  be  more  or  less  than  the  three  levels  (division,  project,  task)  assumed 
by  this  program.  This  type  of  organizational  difference,  however,  is  not  too 
critical  since  the  determination  of  the  value  coefficient  (except  for  the  AR  factor) 
and  the  allocation  of  funds  are  not  affected  by  the  organizational  structure.  It 
is,  therefore,  possible  for  an  organization  with  more  or  less  than  five  divisions 
to  redefine  these  divisions  to  give  exactly  five  distinct  groups.  This  may  not  al¬ 
ways  be  desirable,  but  when  it  is,  it  eliminates  the  time  and  effort  needed  to 
modify  the  program.  Likewise,  if  the  organization  has  more  than  three  hierarchal 
levels,  it  may  be  possible  to  define  a  task  in  a  manner  that  includes  more  than 
one  lower  level.  AFFDL  accomplishes  this  by  defining  more  than  one  subtask  for 
the  same  task. 

The  system  and  technological  objective  contribution  terms  of  the  value  coef¬ 
ficient  may  seem  to  be  Air  Force  dependent.  There  is  no  reason,  however,  to 
preclude  these  being  used  to  represent  items  such  as  company  goals  or  products 
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manufactured.  As  an  example,  lor  an  activity  representing  the  development  of 
a  very  efficient  distillation  process  for  a  chemical  company,  the  gj  terms  could 
represent  the  contribution  of  this  process  to  the  manufacturing  of  each  of  the 
company's  products  and  the  Iv  terms  could  represent  the  importance  of  each  of 
t  iese  products  to  the  overall  company  development. 

A  possible  future  revision  is  the  increase  of  the  number  of  resource  levels. 

Programming-wise,  it  is  a  minor  change  and  could  be  implemented  within  a  few 
days.  The  added  resource  levels  would  result  from  interpolating  the  linear  func¬ 
tion  derived  from  the  two  points  RL1  and  RL2,  i.e. ,  RL1.  1  resources  would  be 
RL1  resources  plus  .  1  of  the  resources  between  RL1  and  RL2.  The  advantage  of 
having  additional  resource  levels  would  be  an  increase  in  the  completed  overall 
effectiveness  of  the  lab  and  a  more  flexible  funding  approach  for  each  task.  The 
disadvantage,  however,  of  this  approach  lies  in  the  assumption  that  the  function 
formed  by  the  two  resource  levels  Is  linear  and  not  step-wise  continuous  as  Is 
probably  the  case.  Related  to  this  disadvantage  is  the  task  engineer's  confusion 
and  lack  of  confidence  in  the  program  caused  by  his  being  asked  to  perform  his 
activity  at  a  budgetary  and  manpower  level  that  he  had  not  presented  to  the  program. 

Our  experience  has  shown  that  better  task  engineer  cooperation  has  been  achieved 
by  keeping  the  number  of  funding  levels  at  a  minimum  and,  therefore  the 
alternative  of  additional  resource  levels  has  not,  as  yet,  been  implemented. 

The  "facility-utilisation"  data  in  no  way  affects  the  optimal  allocation  of  re¬ 
sources.  This  may  not  be  a  realistic  assumption,  and,  particularly  if  a  facility  is 
being  used  beyond  its  capacity,  it  may  be  desirable  to  constrain  its  use.  One 
method  of  doing  this  would  be  the  non-funding  of  tasks  using  this  facility  once 
its  capacity  is  met,  assuming,  that  funding  is  done  by  ranking  on  the  priority 
list.  This  would  eliminate  over-usage  but  would  result  in  a  suboptima!  allocation 
since  the  linear-programming  problem  would  now  have  two  constraints,  thereby 
requiring  an  iterative  L.  P.  solver.  If  the  disadvantage  of  using  a  large  L.  P. 
algorithm  is  more  attractive  than  the  disadvantage  of  exceeding  facility'  capacities, 
it  is  then  suggested  that  all  facility  constraints  be  considered  in  the  L.  P.  program 
and  activities  representing  the  construct! m  of  new  facilities  be  added. 

The  program  as  written  will  only  optimize  for  up  to  five  years.  This  limit  of 
five  years  may  be  Increased  indefinitely  since  the  iterative  process  is  independent 
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of  the  number  of  years  to  be  optimized.  The  only  modifications  required  in  the 
program  would  be  to  change  the  storage  allocation  of  some  of  tue  variables  and  to 
rerviae  the  FINAL  REPORT,  FACILITY  REPORT,  and  the  PROFILES.  Before 
the  decision  to  increase  the  number  of  years  is  made,  however,  it  must  be  noted 
that  any  allocation  beyond  the  first  year  is  suboptimal  since  it  does  not  consider 
those  tasks  that  may  originate  during  the  following  year.  Particularly,  during 
the  later  years,  it  is  possible  to  have  an  excess  of  funds  since  many  tasks  may 
have  already  reached  .8  in  preceding  years.  One  solution  to  this  problem  is  to 
lu»ve  the  budget  decrease  by  a  given  percent  each  year.  This  is  equivalent  to 
assuming  that  each  year  the  newly  proposed  tasks  will  require  a  given  percentage 
of  the  budget.  It  should  also  be  noted  that  the  overall  effectiveness  of  the  laboratory 
for  five  years  is  larger  when  all  five  years  are  considered  simultaneously  than 
when  each  year  is  considered  separately,  even  though  the  effectiveness  of  in¬ 
dividual  years  may  be  lower.  The  problem  of  considering  all  five  years  simul¬ 
taneously  is  quite  complicated,  however,  and  would  again  require  a  large-scale 
L.  P.  solver. 

I!  it  is  desirable  to  negate  the  influence  of  the  AR  factor  in  the  objective  coef¬ 
ficient,  the  easiest  approach  would  be  to  use  the  same  AR  number  for  every  task. 

If,  however,  modifications  have  to  be  made  to  the  program,  the  easiest  solution 
would  be  to  eliminate  the  AR  factor  from  the  value  coefficient  equation.  The 
value  coefficient  also  contains  the  term  ~T  .  This  dividing  of  the  value  coefficient 
by  the  present  confidence  level  has  the  effect  of  heavily  weighting  those  tasks  with 
low  confidence  levels.  This  is  done  to  emphasire  starting  tasks  over  tasks  nearing 
completion  and  is  consistent  with  the  philosophy  of  the  Air  Force  Flight  Dynamics 
I,abor*tory.  If,  however,  this  emphasis  is  not  desirable,  the  term  should 
be  deleted  from  the  value  coefficient  equation. 

The  assumption  of  constant  resource  level  funds  and  manpower  for  all  five 
years  leads  to  somewhat  biased  results  In  favor  of  those  tasks  which  have  rather 
constant  resource  requirements  to  reach  each  confidence  level.  In  particular, 
those  tasks  which  require  very  little  funds  to  reach  all  but  one  confidence  level 
and  large  funds  to  achieve  the  remaining  confidence  level  may  never  get  selected. 
This  is  caused  by  their  RL1  and  RL2  funds  not  being  adequate  for  them  to  reach 
.  8  in  time  to  get  credit  for  the  systems  and  technological  objectives  supported. 
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The  director  of  this  type  of  task  may  also  be  embarrassed  by  being  selected  af  a 
resource  level  for  one  year  which  (from  his  cost  versus  confidence  level  function) 
indicates  that  he  should  be  able  to  increase  his  confidence  level  by  up  to  .4  when, 
in  fact,  other  nonmonetary  constraints  exist  that  limit  his  progress  to  an  increase 
of  at  most  .  1.  A  possible  future  revision  to  the  program  that  may  solve  this  prob¬ 
lem  is  for  the  engineer  to  replace  his  RL2  data  by  the  maximum  confidence  level 
he  can  achieve  each  year.  RL2  could  then  be  the  resources  needed  to  reach  this 
given  confidence  level. 

When  this  program  is  used  for  the  first  time,  there  may  be  a  tendency  for  the 
task  engineer,  or  bis  equivalent  if  a  different  organization  structure  exists,  to 
beat  the  system"  to  assure  funding.  This  can  easily  be  done  by  overestimating 
the  progress  attainable  from  his  requested  resource'}.  This  manipulate  of  the 
data  can  be  discouraged  by  careful  examination  by  the  engineer  s  supervisor  and 
by  reference  to  the  historical  data.  An  interesting  addition  to  the  program  could 
be  the  identification  of  those  tasks  whose  predicted  progress  is  inconsistent  with 
their  historical  data. 
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SECTION  ra 

INPUT-OUTPUT  DESCRIPTION 


1.  INPUT  FORMAT 

The  Input  form  is  phown  in  Figure  4.  There  is  a  maximum  of  12  cards  per 
task.  Column**  1  -  8  of  every  card  contains  the  variable  ITASK;  column  78  of 
every  card  is  olank;  and  columns  79  -  80  of  every'  card  contains  the  card  se- 
']Uf  ace  number. 


Each  card  will  be  described  separately  with  the  descriptors  in  the  MODE 
column  defined  as  ’I’  for  integer,  ’R’  for  real  number,  and  -A'  for  alphanumeric 
data.  All  real  numbers  must  either  contain  a  decimal  point  or  be  r';-ht- justified 
if  a  decimal  point  is  net  used.  All  monetary  input  is  in  thousands  of  dollars.  Card 
1  contains: 


COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

1  -  8 

ITASK 

I 

Task  number,  must  be  in¬ 
teger  ^.100,000 

9  -  29 

NAMT  (3 , . 

*  •  *4) 

A 

Task  engineer’s  name,  pref¬ 
erably  with  last  name  first. 

3u 

ID7V 

I 

Division  number,  must  be 
<  5,  checked  by  EDIT 

31  -  35 

ISYM 

A 

Office  symbol 

36  -  40 

LEXT 

A 

Telephone  extension 

41-64 

NAMP  (1,. 

*  *  t  ^ ) 

A 

Project  engineer's  name, 
again  with  Iasi  name  first 

65  -  C6 

LLM(l) 

A 

Percent  of  task’s  effort  sup¬ 
porting  limited  war 

67  -  68 

LIM(2) 

A 

Percent  of  task's  effort  sup¬ 
porting  special  air  warfare 

38  -  70 

LIM(3) 

A 

Indicator  denoting  a  signifi¬ 
cant  contribution  to  the  Air 
Force’s  performance  of  its 
classical  role  of  interdiction. 
'XX'  indicates  contribution; 
blank  indicates  no  contribution 
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COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

71  -  72 

LiM(4) 

A 

'XX'  or  blank,  denoting  con¬ 
tribution  to  close  air  support 

73  -  74 

UM(5) 

A 

'XX'  or  blank,  denoting  con¬ 
tribution  to  logistics 

75 

Blank 

76  -  77 

AR 

R 

Rank  of  task  within  division. 

"  1”  represents  the  most  im¬ 
portant  task.  EDIT  checks  the 
rank  to  assure  that  it  does 
not  exceed  the  number  of  tasks 
within  its  division. 

78 

Blank 

79  -  80 

IC 

I 

'01*  representing  the  first 
card  for  this  task.  Checked 
by  EDIT. 

Card  2  contains: 

9-54 

I TITLE  (1,.  . 

• .  8)  A 

Task  title  containing  up  to 

46  characters 

55  -  59 

Blank 

66  -  63 

CS(1) 

R 

Contract  plus  support  funds 
requested  at  RL1  for  1969 

64  -  67 

CS(2) 

R 

Contract  plus  support  funds 
requested  at  RL2  for  1969 

68  -  69 

Blank 

70  -  72 

CLH(l) 

R 

Confidence  level  of  this  task 
at  end  of  FY  1965  (must  be 
<  -8) 

73 

Blank 

74  -  77 

CSH(l) 

R 

Contract  plus  support  funds 
used  in  1965 

78 

Blank 

79  -  80 

IC 

I 

'(2’ 
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COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

Card  3  contains: 

9 

Blank 

10  -  54 

IT  (1 . 15) 

I 

Identification  numbers  of 
technological  objectives  sup¬ 
ported  by  this  task.  Use 
three  columns  for  each  T.  O. 
Use  leading  zeroes.  Example: 
7  should  be  written  as  007 

55  -  59 

Blank 

60  -  63 

EC(1) 

R 

Contract  engineers  requested 
at  RL1  for  FY  1969 

64-67 

EC  (2) 

R 

Contract  engineers  requested 
at  RL2  for  FY  1969 

68  -  89 

Blank 

70  -  72 

CLH(2) 

R 

Confidence  level  of  this  task 
at  end  of  FY  1969 

73 

Blank 

74  -  77 

CSH(2) 

R 

Contract  plus  support  funds 
used  in  FY  1PC3 

78 

Blank 

79  -  80 

IC 

I 

’03’ 

Card  4  contains: 

9 

Blank 

10  -  54 

T  (1.....15) 

R 

Percent  of  task's  effort  that 
supports  the  T.O.  's  directly 
above  these  columns.  Use 
three  columns  for  each  T.O. 
supported.  Entry  must  con¬ 
tain  decimal  point  and  be 
<  1. 

55  -  59 

Blank 

60  -  63 

EI(1) 

R 

In-house  engineers  requested 

at  RL1  for  FY  1969 


I 


f 


* 

< 

'■  sV 

k 


♦*: 


»j 
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COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

64  -  67 

EI(2) 

R 

In-house  engineers  requested 
at  RL2  for  FY  1969 

68  -  69 

Blank 

70  -  72 

CLH(3) 

R 

Confidence  level  of  this  task 
at  end  of  FY  1967 

73 

Blank 

74  -  77 

CSH(3) 

R 

Contract  plus  support  funds 
used  in  FY  1967 

78 

Blank 

79  -  80 

IC 

I 

'04' 

Card  5  contains: 

9 

Blank 

10  -  39 

IS  (1 . 15) 

I 

Identification  numbers  of  all 
systems  supported  by  this 
task.  Use  two  columns  for 
each  system.  Use  leading 
zeroes. 

40  -  69 

Blank 

70  -  72 

CLH(4) 

R 

Confidence  level  of  this  task 
at  *  of  FY  1968 

73 

Blank 

74  -  77 

CSH(4) 

R 

Contract  nlus  support  funds 
used  ui  FY  1968 

78 

Blank 

79  -  80 

IC 

I 

'05' 

Card  6  contains: 

9 

Blank 

10  -  39 

S  (1 . 15) 

R 

Percent  of  task's  effort  that 

supports  the  systems  directly 
above  these  columns.  Use  two 
columns  lor  each  system  sup¬ 
ported.  Entry  must  contain 
decimal  point  and  be  less  than  1. 
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COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

40  -  69 

RWU  (1 . 10) 

I 

1498  related  work  units.  Use 
three  columns  per  unit.  Use 
leading  zeroes 

70  -  78 

Blank 

79  -  80 

IC 

I 

'06' 

Card  7  contains: 

9 

Blank 

10  -  xi 

CL 

R 

Base  confidence  level  of  the 
confidence  level  versus  cost 
curve.  It  is  the  first  even 
tenth  greater  than  CLH  (4). 
Column  10  must  contain  a 
decimal  point.  .  3  $  CL  <  .  8 

12  -  16 

CAS 

R 

Contract  plus  support  funds 
necessary  to  reach  CL  from 
CLH  (4) 

17  -  21 

ENC 

R 

Contract  engineers  needed 
to  reach  CL  from  CLH  (4) 

22  -  26 

ENI 

R 

In-house  engineers  needed  to 
reach  CL  from  CLH  (4) 

27  -  30 

IFAC  (1) 

I 

Identification  number  of  one 
of  the  facilities  needed  to 
reach  CL  from  CLH  (4) 

31  -  34 

OCC  (1) 

R 

Number  of  hours  of  use  of 
facility  IFAC  (1)  needed  to 
reach  CL  from  CLH  (4). 
Fractional  hours  not  consider 
ed. 

35  -  42 

IFAC(2),  OCC<2) 

I.R 

Same  as  27  -  34 

43  -  50 

IF  AC  (3),  OCC  (3) 

I.R 

Same  as  27  -  34 

51  -  58 

IFAC (4),  OCC (4) 

I.R 

Same  as  27  -  34 

59  -  66 

IFaC(5),  OCC(5) 

I.R 

Same  as  27  -  34 

67  -  74 

IFAC<6),  OCC (6) 

I.R 

Same  a<s  27  -  34 

75  -  78 

Blank 

79  -  80 

IC 

I 

'07' 
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Cards  8-12  have  the  same  format  as  card  7  with  the  exception  that  CL  now 
is  the  previous  CL  -f-  .  1  and  all  the  resources  (CAS,  ENC,  ENI)  and  facilities 
represent  the  requirements  of  going  from  the  previous  CL  to  the  present  CL.  If 
CL  is  .8,  no  more  cards  should  follow  for  this  task. 


The  set  of  up  to  twelve  cards  per  task  is  read  into  tne  EDii  routine.  This 
data  must  be  preceded  by  a  card  containing,  in  columns  1  through  5 ,  the  total 
number  of  tasks.  This  number  is  used  as  a  check  to  guarantee  that  the  data  for 
all  tasks  has  been  read  in.  A  maximum  of  250  tasks  may  be  considered.  The  out¬ 
put  from  EDIT  is  the  master  file  which  is  input  to  the  INIT  routine.  The  follow¬ 
ing  two  control  cards  are  required  as  input  to  the  EXEC  routine  (refer  to  System 
Flow  Diagram,  Section  1.3).  Card  1  contains: 


j 

i 

> 

* 

i 

i 

i 


COLUMN 

VARIABLE 

MODE 

DESCRIPTION 

1-5 

DO  FAC 

L* 

'T'  if  facility  report  is  to  be 
written.  'F'  otherwise. 

6  10 

DOREP 

L 

'T'  if  the  system  support 
matrix,  the  adjusted  system 
support  matrix,  the  tech¬ 
nological  objective  matrix, 
the  limited  war  matrix,  and 
1498  associated  work  unit  list 
are  to  be  written. 

11  -  15 

DO  PRO 

L 

'T'  if  technological  objective 
and  system  profiles  are  to  be 
written 

16  -  20 

DORLI 

L 

'T'  if  resource  level  1  can 
only  be  used 

21  -  25 

DORL2 

L 

'T'  if  resource  level  2  can 
only  be  used 

Card  2  contains: 

1  -  5 

LA  STY 

I 

Number  of  years  to  rur:  pro- 
gran:.  Must  be  <  5 

6  -  15 

BUDG(l) 

R 

First  year  budget 

16  -  25 

BUDG(2) 

R 

Second  year  budget 

26  -  35 

Bl?DG(3) 

R 

Third  year  budget 

36  -  45 

BUDG(4) 

R 

Fourth  year  budget 

46  -  55 

BUDG(5) 

R 

Fifth  year  budget 

31 


*  L  denotes  logical  variable 
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2.  PROGRAM  CONSTANTS 

The  following  information,  although  in  data  statements  within  the  program, 
is  peculiar  to  the  Air  Force  Flight  Dynamics  Laboratory  and,  therefore,  should 
be  considered  as  input  data.  The  defining  routines  for  this  data  are  in  parentheses. 

•  List  of  valid  facility  codes  (EDIT) 

•  Number  of  tasks  within  each  division  (EDIT,  INIT) 

•  Specified  times-to-completion  for  systems  and  technological  objectives 
(BLOCK  DATA) 

•  Designated  weights  of  systems  and  technological  objectives  (BJP) 

•  Cost  of  one  engineer  for  one  year  (BLOCK  DATA) 

•  Project  titles  (BLOCK  DATA) 

•  Division  titles  (SMLP) 

•  Facility  grouping  titles  (FACT) 

In  addition  to  the  above  information,  the  titles  for  each  facility  are  read  in 
by  the  FACT  routine  under  an  (14,  9A6,  A2)  format.  Columns  1  -  4  of  each  card 
contain  the  facility  code  and  columns  5-60  contain  the  facility  title. 
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SECTION  IV 

PROGRAMMING  GUIDE 

1.  RUNNING  THE  PROGRAM 

The  following  diagrams  are  included  to  facilitate  proper  setup  of  the  program 
decks.  The  edit  program  is  run  first,  and  must  execute  with  no  error  messages 
before  a  master  file  is  built. 

Following  the  successful  completion  of  EDIT,  the  entire  RDEp  ogram  can  be 
run  in  one  pass.  General  instructions  to  the  operator  should  be  to  mount  the  master 
file  on  logical  1,  and  scratch  tapes  on  logical  7,  8,  andll.  Note  that  2  data  cards 
precede  the  90  sort  control  cards ,  and  thac  the  Facility  titles  are  entered  as  dats 
following  the  FACT  routine. 

2.  PROGRAMMING  NOTES 

As  with  any  program,  certain  pecularities  arise  within  the  code  that  can 
cause  not  only  different  results  when  running  check  cases,  but  also  can  cause 
program  hangup.  This  section  is  supposed  to  resolve  some  of  these  difficulties. 

1.  To  preclude  the  difficulties  encountered  with  INTEGER  type  statements, 
all  variables  are  implicitly  typed.  In  addition,  integer  names  are  used  for  alpha¬ 
meric  data. 

2.  If  a  variable  is  used  in  more  than  one  routine,  its  Fortran  name  will  al¬ 
ways  be  the  same  in  all  the  routines  and  COMMON  statements. 

3.  The  I-Format  on  this  compiler  allows  left  justified  Integers  which  do 
not  necessarily  fill  the  field.  This  fact  is  reflected  in  the  way  the  input  forms 
are  designed. 

4.  JT^EC  calls  a  routine  DATE,  which,  again  on  this  system,  returns  in 
2  words  the  day,  month,  and  year.  It  is  suggested  that,  if  this  feature  is  not 
available,  a  function  DATE  could  be  written  which  would  read  in  this  information. 
The  date  is  printed  on  each  report  so  that  the  user  can  always  determine  which  is 
the  latest  production  run. 
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5.  In  many  cases  small  numbers  are  added  to  computed  quantities.  Tr.is  is 
to  circumvent  certain  round  off  problems  which  developed  during  the  debug  phases 
of  the  program,  and  have  nothing  to  do  with  the  formulation. 

6.  Once  the  input  data  tape  has  been  generated  by  EDIT,  the  rest  of  the 
programs  run  as  a  system.  Between  the  final  report  routine  and  the  facility  list¬ 
ing  program,  there  is  a  7090  Sort,  to  arrange  tho  facility  data  in  its  proper 
order.  Subroutine  FINAL  writes  a  series  of  records  for  each  task  which  uses 
facilities,  each  cerxvd  pertaining  to  the. utilization  of  a  facility.  The  tasks  being 
processed  are  in  ascending  order.  The  purpose  of  the  7090  Sort  pass  is  to  sort 
the  records  by  facility,  the  tasks  then  being  in  ascending  order  by  facility.  It 

is  this  order  the  FACT  routine  requires  to  produce  its  report.  As  a  matter  of 
interest,  the  record  to  be  sorted  has  the  following  construction: 


WORD 

DESCRIPTION 

1 

IOCS  generated 

2 

Facility  code 

3 

Task  number 

4-7 

Task  engineer's  name 

8 

0  Task  engineer's  telephone  extension 

9-13 

Facility  utilization  by  year 

7.  The  size  of  the  dimensions  of  all  variables  both  In  COMMON  and  in  DI¬ 
MENSION  are  the  same  In  all  routines  in  which  they  appear. 

8.  The  program  Is  designed  to  run  on  a  7040/7090  Direct  Coupled  System, 
where  7090  has  only  core  to  core  communication  with  the  7040.  The  7040  in  turn 
handles  all  the  I/O  equipment  including  tape  and  pseudo  tape  data  areas  in  the 
1301  disk  file. 

Minimal  configuration  for  a  stand-alone  7090  with  no  disk  would  be  4 
tapes:  1  for  input,  2  for  scratch  files  (preferably  on  different  channels), 
and  1  for  output.  This  is  excluding  normal  input  and  output  units,  and 
systems  and  library'  files.  The  sort  configuration  will  be  a  function  of  the 
order  of  merge  desired. 
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i 
i 

9.  Running  times  are  extremely  variable  when  using  the  DCS,  but  a  rough 
approximation  will  be  given.  The  values  are  based  on  about  250  tasks  being  pro¬ 
cessed  ic c  5  years. 


7090 

Time 

Lines 

Output 

EDIT 

1  MIN 

4000 

RDE 

6  MIN 

15000 

SORT 

1  MIN 

300* 

FACT 

1  MIN 

3500 

*  Number  of  records  sorted 
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£0  IT, 


C  RTN  TO  PRE-E01T  RCE  INPUT  DATA  A  2 

C  A  3 

CCMHON  /ED/  ERROR, IC.ICTC2I. ITASK  A  4 

OIMENSION  C A$I  8) , CLH) 4 ) »CSH( 4 ) , CS( 2 ) »DUM( 1 5 ) »EC( 2 ) »E I ( 2 ) »ENC( 8 ) »  A  5 

1  ENK  5 ) » l  ARI 8), IP AC (6.8) • IALFI5)«IS(15) « I.T  1 15) ,ITITLE(8),  A  6 

2  LFI6, 83  l,U*(5)  ,NAMP(4)  ,NAMT(4I,0CC(6«8I  ,RWUI  10)  , SI  151,  A  T 

3  T( 15»,TSI 151 .TTI15I  A  8 

LOGICAL  ERROR, HCP  A  9 

OATA  NSY,NTG,HCR/14,il6,T/  A  10 

OATA  IJALFI I), I«1,5)/1HI,1H2,1H3, 1H4, 1H5/  A  11 

OATA  UFI1.  II.  1-1.801/  A  12 

1  010' , OK  1,02C0,C  333,0400, 0530,0501  ,0502,0503 ,0504,  A  13 

2  r6f  0 , 36r  1 ,0602 ,0730 , C  701 *? 800, 0900 »C9U  1*/'902»09C3*  A  14 

3  :9C4,59*C/  A  15 

OATA  (LF(2, II, 1-1,801/  A  16 

1  1C00,  IK',  12C*,  1300, 140C  ,1401, 15C3,14CO,  1700,1800,  A  IT 

2  1900, 1<3C1,1902, 1503, 1904,65*0/  A  18 

OATA  IIF(3, I), 1-1,801/  83*0/  A  19 

CATA  (IH4, 11,  1-1,801/  A  >0 

1  300 1,30 ''2,3003,3034, 3035,30  06,33C7,30C8,3CC9,  A  21 

2  3210,3011,3312,68*0/  A  22 

OATA  (LFI5, I), 1-1,80)/  A  23 

1  4"01, 4002,4003, 4004, 4005, 4336, 4CC7  ,4CC9 ,4C09 , 4010,  A  24 

2  4011,  4212, 68*3/  A  25 

OATA  (LF(6, I  I, 1-1,831/  A  25 

1  5010,5011,5312,5013,5020,5321,5022,5030,5040,5341,  A  2T 

2  5050,5051,5052, 5353, 5054,5355,5056, 5357, 5058, 5059,  A  28 

3  50  60,5061,5'' 62, 50  63  ,  5390, 5  391 , 5092 ,5  J93 , 5100 ,51 10, 5 1 11 , 512C  ,  A  29 

4  5133, 5131, 5132, 5140, 5141, 5150, 5150, 5170, 5180, 5190 ,52CC,  A  33 

5  5213, 5211,5220,5233,5231,5232,5233,5234,5235,5236,5237,  A  31 

6  5239,  5239,  524.3, 5241,5242, 5300, 5301, 5400,5401,17*0/  A  32 

OATA  (  IAR( I ), 1-1,51/  33,35,67,  19,37/  A  33 

C  A  34 

C  BEGIN  EDIT,  BRING  IN  TASK  COUNT  A  35 

C  A  36 

PEAO  15,3901  NT  A  37 

CALL  CATE  (ICTI  A  38 

IOP-C  A  39 

ERROR*. FALSE.  A  43 

I K  *0  A  41 

c  A  42 

C  REAC  FIRST  CD.  A  43 

C  A  44 

ICO  READ  (5,3901  ITASK  ,NAMT  ,  1 0 1  V,  (  SYM ,  LEXT ,  NA*e»  ,L  I  M,  AR  ,  IC  A  45 

I T  AT* I  TASK  A  46 

IF  (ITAT.LE. 599999)  I T AT » I T AT* ICO  A  47 

IF  ( ITASK. EC. 99999999)  GO  TC  230  A  48 

IK-IK41  A  49 

IF  I 1DIV.NE. IDP)  GO  TO  113  A  50 

C  A  51 

C  CHECK  FGR  ASCENDING  TASK  SEOUENCE  A  52 

C  A  53 

IF  ( ITAT.LT. ITP)  CALL  EWR  T  (14|  A  54 

GO  TO  120  A  55 

113  ICP-IOIV  A  56 
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EDIT. 


12"  1TP=ITAT 

IF  (  IC.EQ.  1  I  GO  TO  13C 
CALL  EWRT  (II 
GO  TO  IOC 
C 

C  CHANGE  inrv  FRO*  ALFA  TO  INTEGER 

c 

130  DO  l AC  1=1,5 

C 

C  Check  FCP  PROPER  OIV.  NR 

r 

IF  (ICIV.EC.  I ALF  (  ID  GO  TO  1?  J 

140  continue 

call  EWPT  (2) 

150  I  0  I  V* I 

C  CHECK  FCR  AR  F ACTOR  IN  SANGE 

IR  =  AR*«'5f'C  1 

IF  UR.GT.  I AR <  IOIVM  CALL  EWPT  (3> 

C 

C  READ  SECOND  CD, 

C 

R E AC  (5,4f01  ITK, (TITLE, CS,CLH(1),CSH(1),IC 
IF  (IC.NE. 2  I  GO  TO  1C.'. 

IF  (  ITK.NE.  ITASKI  CALL  EWPT  (41 
C 

C  READ  THIRD  CC. 

C 

READ  ( 5 , 4  1 C  I  ITK,(T,EC,CLH(21,CSH(2l,IC 
IF  ( IC.NE, 31  GO  TO  IOC 
IF  ( ITK.NE, ITASKI  CALL  E  WQ  T  (41 
C 

C  R  E AC  FOURTH  CO. 

C 

READ  (5.42CI  I TK , T , E I , CLH (  3  I ,  C  SH  (  3  I  ,  I C 
IF  ( IC.NE. 4  I  GO  TO  ICO 
C 

C  CHECK  R L 1  TOTAL  ENG  GREATER  THAN  .3 

C 

IF  (EC(l)«Eim.LT..2c)  CALL  EWRT  (151 
C 

C  CHECK  COUPLE  W  AN Y E  AR  S 

C 

IF  (  2.  *  (  EClll^E  t<  1)  »♦.  .vni.LT.ECI  2ItEI  (2I.0R.ECI  1 1  ♦fc  I  (  1 1.GT.EC<  21* 
iEH2i*.,roon  call  ewrt  i  5 » 

IF  (  ITK.NE. ITASKI  CALL  EWPT  (41 
C 

C  R  E AC  FIFTF  CC. 

C 

P  E AO  (5,4301  ITK, IS,CLH(4)  ,CSH(4» , IC 
IF  ( IC.NC.il  GD  TO  ICC 
IF  ( ITK.NE. ITASKI  CALL  EWRT  (41 
C 

C  CHECK  FIRST  YR  CONF  LEVEL 

C 

IF  (CLH(4I.GT..7T99I  CALL  EWRT  <61 
C 


A.  57 
a  ;:s 
A  5  v 
A  60 
A  61 
A  62 
A  63 
A  64 
A  65 
A  bo 
A  67 
A  68 
A  69 
A  70 
A  71 
A  72 
A  73 
A  74 
A  75 
A  76 
A  77 
A  7  A 
A  79 
A  9? 
A  91 
A  92 
A  93 
A  84 
A  95 
A  06 
A  87 
A  99 
A  AO 
A  RO 
A  °1 
A  92 
A  93 
A  94 
A  95 
A  96 
A  97 
A  96 
A  99 
A  lv3G 
A  101 
A  102 
A  103 
A  l^A 
A  K5 
A  1C6 
A  1G7 
A  108 
A  109 
A  110 
A  111 
A  112 
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FCIT. 

C  RE  AC  SIXTH  CC.  A  111 

C  A  114 

R E AO  <5,4401  ITK,S,RWU,IC  A  115 

IF  < IC.NE.E )  GC  TO  IOC  A  116 

IF  (  ITK«N£«  ITASK 1  CALL  EWR.T  <41  A  11? 

C  A  119 

C  CHECK  SYSTEMS  ♦  TFCH  ORJ  OATA  A  119 

C  A  120 

CO  160  1-1,15  A  121 

IF  l  IT(  I1.GT.NTG1  CALL  EWRT  <71  A  122 

IF  mn.GT.l.I  CALL  EWRT  <71  A  123 

IF  <  IS <  I1.GT.NSY1  CALL  EWRT  <91  A  124 

IF  (SUl.GT.l.l  CALL  EWRT  <91  A  125 

16C  CONTINUE  A  126 

C  WRITE  CUT  INPUT  OATA  4  RPT  Ff.»  THIS  TASK  A  127 

IF  I.NOT.hCRl  GO  TO  170  A  129 

WRITE  <8,29C1  IOT  A  129 

hDR-«NOT*KR  A  130 

170  WRITE  <8,3001  10  I  V, ITAT , IT  1 TLE , IR , L 1*  A  131 

WRITE  <  9 , 3  1(  1  A  132 

ITC-C  A  133 

ISC-C  A  134 

00  190  N-l,l«  A  135 

TS<N1-FL0AT< IS«N1I*.G1  A  136 

ISC  TT<N1-FL0AT<  IT<N1  )*.cn  A  137 

WRITE  <  9 , 2  2C 1  TT.TS  A  138 

WRITE  <0 , 2  2C  I  T, S  A  139 

WRITE  1 8 , 34C  1  A  140 

WRITE  <8,3521  <CLH< N 1 , N- 1 , 4 1 ,CS<1I , EC  III , 5 U  U ,RWU  A  141 

WRITE  <9,3tr.|  <CSH(N1,N>1,4|,CS<2I  ,EC<?I,EI<2I  A  142 

WRITE  <0,2701  A  143 

C  READ  CGNF  LEVEL  OATA  A  144 

OG  190  1-1,6  A  145 

DO  190  J«l,8  A  146 

190  I  FAC  < I , J 1-0  A  147 

CLB-FLCATI IFIX( 10. 0?1*CLH( 4)11/ 10 •  A  149 

2C0  READ  <5,4501  I TK.CL ,DUH,  IC  A  149 

C  A  150 

C  CHECK  CL  INCREASING  BY  , 1  A  151 

C  A  152 

IF  IABSICLB4.1-CL  1.LT..CC011  OP  TO  2if  A  153 

CALL  EWRT  <91  A  154 

GO  TO  10P  A  155 

210  ICL-CLMO.  4.0CC1  A  156 

CAS(  ICL  l«CLW< II  A  157 

ENC< ICL  1-CUR<  2  I  A  159 

EN I  <  I  CL  » -CUN'  <  31  A  159 

NV*r  A  16". 

CO  250  1-1.6  A  1 6 1 

IF  < < DU“< 2*142 l.EC. ) . AND. <CUY( 2*1* 3I.EQ, 0. 1 1  00  TO  26C  A  lt2 

NV-I  A  163 

IL«OUN< 2*1421*. CC1»1.CLCI  A  164 

IF  < IL.GT.t  I  00  TO  2  30  A  1 65 

C  A.  166 

C  CHECK  FCR  VALIC  FACILITY  CCDE  A  l07 

C  A  168 
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EDIT. 


I  FAC  I  I  *  ICL  )»DUM(  2* I *2 ) ♦• DC01  A  169 

DC  223  K=l,83  A  170 

IF  UFACI  I,!CL).EQ.LF(  IL.KH  GO  TO  24C  A  171 

22L  CONTINUE  A  172 

23'  CALL  EW»T  (13)  A  173 

C  A  174 

C  CHECK  F CP  NCN  ZERO  OCC  MBS  CN  FAC  CODES  A  175 

C  A  176 

243  OCCU,  ir.LI*CU"(2*I*3>  A  177 

IF  ( (  IFACI  I. ICL ).NE.O).ANO. IOCCI I . ICL) .EU.O. ))  CALL  EWRT  (111  A  178 

IF  I  ICCCI  I  ,  ICL  I.NE.G.  ).AND.  I  I<=ACU  , ICL  )  . E 0. 0 ) )  CALL  EWRT  1121  A  179 

25?  CONTINUE  A  18C 

26?  IF  INV.LE.DI  WRITE  <8, 333)  ICL.CASI ICL » ♦ ENC (ICLI , ENI ( ICLI  A  191 

IF  (NV.GT.ri  WRITE  I  8. 383  I  ICL ,CA S< ICL I , ENC ( ICLI , ENI ( I  CL  I , I  IF  AC  I  NR  A  182 
1. ICLI .OCCINR. ICLI, NR»1.NV)  A  183 

C  ADJUST  INITIAL  RESOURCES  IF  FIRST  Yft  IS  NOT  EVEN  TENTH  A  184 

IF  (CLHI4I-CLB.LT..30KOR.IC.GT.7I  GO  TO  273  A  185 

CEN-ICLB*.  1-CLHC  4  1 1 *1C*  A  186 

CAS  (  ICU-CASI  ICL  l/DEM-.OOl  A  187 

ENC 1 1  CL  I ■ ENCI  ICL  I/DEN- •C’'l  A  188 

ENI  ( ICU«EM(  ICLI/OEN-.C01  A  189 

2  .’r'  f.LB*CL  A  19C 

IF  (ICL.LT.8)  GO  TO  2CC  A  191 

C  WRITE  INPUT  DATA  FOR  THIS  TASK  ON  MASTER  FILE  A  192 

ITAT*ITAT4 IC IV*10f COOGCC  A  193 

IF  (.NCT.FRRORI  WRITE  <11  ITAT.NANT, I S YM , LEXT ,NAMP , l I M , IR, ITITLE.C  A  194 
1S.EC.EI .CLF.CSH, IT,T, IS,S,RWU,CAS,ENC,ENI  .IFAC.OCC  A  195 

GO  TO  IOC  A  196 

28"  IF  (IK.NE.NTI  CALL  EWP T  (131  A  197 

IF  (.NCT. ERROR)  WRITE  (6,4601  A  198 

C  A  199 

C  WRITE  TRLP  A  203 

C  A  201 

WRITE  (1)  I ITASK, 1*1,249)  A  202 

END  FILF  1  A  203 

REWIND  1  A  204 

STOP  A  205 

C  A  236 

290  FORMAT  (  IF  15 3X26HP0E  FY  1969  INPUT  0ATA39X2A6)  A  207 

300  FORMAT  ( 1F2/13HOOIVISION  I  2 , 7X4HT A SK I  1 C , 4 X5HT I TLE4X8 A6 .4X2HAR I  3 , 7X  A  2"3 

118HLIMITED  WAR  C AT A/ 1 K X 2HLW 2X2H S w2 X 2H I N2 X2HC S2 X2HLG/ 1 1C X5 I A2 , 2X  A  209 

211  A  210 

310  FORMAT  1 2C X23HSUPP0RT  OF  TECH  08JS42X20HSUPP0R  T  OF  SYSTEMS)  A  211 

323  FORMAT  I5F  TO  151 1XF3. 3) , 5X4HSYS  15I1XF2.2))  A  212 

330  FORMAT  I5F  SUP  15<3H  .  F 1 ,  1 )  ,  5X4H  SUP  15I2H  .Fl.ll///)  A  213 

340  FORMAT  I 15X7FHISTOPY21X1 PHFY. -  69  RE  SC UPCES/RX2H 655X2 H665X2H6 75X2  A  214 

1H6817X2HCS4X4HENGC3X5HENGIH2DX22HASSOC IATED  1498  WCRK,6H  UNITS)  A  215 

3 DC  FORMAT  ( 3F  CL4F7.2, 8X3HRL13F0. 1, 1 5X 1 0  A  5 I  A  216 

36*  FORMAT  (3H  CS4F7. 1,8X3 HR L23F8. 1  /  /  )  A  217 

373  FORMAT  (23HC  CL  VS.  RESOURCE  CAT  A  35X  2  1 HF  AC  I L  I  T  Y  UT  I  L  I  2AT  I  ON/ 3h  C  "*  218 

1L 5X 2HC S 3X4F ENGC2X 5HENG IH5X6117HFACILITY  OCC  )/27X6ll7H  CODE  A  219 

2  HOUPS ) )  A  220 

3P*  FOR  Mi r  ( 2F  .1 1.3F7.  1.2X6( I9.F8.C )  I  A  221 

3o<*  FORMAT  (  I8,2A6,A3,  A  1 , 2  A  5 , 4A  6 , 542  ,  F  3.  C  ,  13  I  A  222 

FORMAT  (  I  fi  ,7A6  ,A4, 5X,2F4, -I,  2X2F4.  3, 131  A  223 

M3  FORMAT  ( 18, 1X1513, 5X,2F4.0,2X2F4. 0, 13)  A  22 R 
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EDIT. 

420  FORMAT  (18 » 1X1 5F3. 0 , 5X ,2F4*0, 2X2F4.0 , I  3 » 
430  FORMAT  ( 18, 1X151 2 . 30X2F4.C, 1 3  I 
440  FORMAT  ( 1 8 , 1X1 5F2.0 , 1CA3, 8X1 31 
450  FORMAT  C 18  »F3* l»3F5.0» 12F4.0, 3X1 31 
460  FORMAT  (16HN0  INPUT  ERRORS/ /4HOEOJ I 
END 


A  225 
A  226 
A  227 
A  228 
A  229 
A  230- 


O 
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EWRT. 

SUBROUTINE  EWRT  (II  B  2 

C  8  3 

C  RTN  TO  WRITE  ERROR  MSGS  FOR  EOIT  PGM.  8  4 

C  B  5 

COMMON  /EC /  ERROR, IC , IDT ( 2  I  , I  TASK  B  6 

LOGICAL  EPPCR  B  7 

IF  (t.EQ.ll  WRHE  (6,1001  ITASK, IC  B  8 

IF  (I.E0.2I  WRITE  (o,HOI  ITASK  B  9 

IF  (I.E0.3I  WRITE  (6,1201  ITASK  B  10 

IF  (I.E0.4)  WRITE  (6,130)  ITASK, IC  B  11 

IF  (  I.EQ.5)  WRITE  (6,140)  ITASK  B  12 

IF  (I.E0.6)  WRITE  (6,150)  ITASK  B  13 

IF  (I. EC. 7)  WRITE  (6,160)  ITASK  B  14 

IF  (I.EO.B)  WRITE  (6,1701  ITASK  R  15 

IF  (I.EC.9I  WRITE  (6, ISO)  ITASK, IC  B  16 

IF  (I.E0.10)  WRITE  (6,190)  ITASK, IC  B  17 

IF  (I.E0.11I  WRITE  (6,2001  ITASK, IC  B  18 

IF  (I.EQ.12)  WRITE  (6,2101  ITASK, 1C  B  19 

IF  (I.EQ.13)  WRITE  (6,220)  ITASK, IC  B  2C 

IF  (I. EG. 141  WRITE  (6,230)  ITASK  B  21 

IF  (I.EQ.15)  WRITE  (6,2401  ITASK  B  22 

ERROR-. TRIE.  8  23 

RETURN  B  24 

C  8  25 

.'0  FORMAT  (1HC2 110, 2X20HCARD  OUT  OF  SEQUENCE)  B  26 

110  FORMAT  (  1FGI10.2X21MNVALIO  DIVISION  CCOEI  B  27 

120  FORMAT  ( 1F0I10.2X19HAR  FACTOR  TOO  LARGE)  B  28 

130  FORMAT  ( 1H02 I 10, 2X<v5HPROJ ,  TASK,  OR  SUBTASK  DISAGREES  WITH  01  CARO  B  29 

1)  B  30 

140  FORMAT  ( 1FC 110, 2X29HERR0R  IN  DOUBLE  ENGINEER  DATA)  B  31 

150  FORMAT  ( 1F0I10.2X20HCL68  GPEATER  THAN  .91  B  32 

160  FORMAT  ( IHO 1 10 , 2X22HERROR  IN  TECH  OBJ  DATA)  B  33 

170  FORMAT  ( 1FC H0.2X28HERR0R  IN  SYSTEM  SUPPORT  DATA)  8  34 

180  FORMAT  ( 1HC2I10, 2X31HCONF  LEVEL  DATA  OUT  OF  SEOUENCE)  6  35 

190  FORMAT  (1HC2I10, 2X2 1H ILLEGAL  FACILITY  CODE)  B  36 

200  FORMAT  ( 1FC2 1 10, 2X21HN0  HOURS  FOR  FAC  CODE)  B  37 

210  FORMAT  (  1HC2U0,2X;UHN0  FAC  CODE  FOR  HOURS)  B  38 

220  FORMAT  ( 1H02 I 10.2X19HTASK  COUNT  IN  ERROR)  B  39 

230  FORMAT  ( 1F0 l 10 , 2X20HTASK  OUT  OF  SEQUENCE)  B  40 

240  FORMAT  ( 1HQ 1 10 » 2X36HTOTAL  ENGINEERS  LESS  THAN  .3  FOR  RL1I  B  41 

END  B  42- 
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t I6L0R 

M4 

22  APR  68 

M4000C00 

IFIUE 

M4 

•JNITOI* 

•  Kill  ,REAOY,  I  NOUT.BIN,  BLK-256 

M40C0001 

tFILE 

M4 

•uNttce* 

.A(ll ,READY,INOUT,BCO,BLK«22 

M4000002 

ERPOR 


ITFXT  EPROR 


ENTRY 

.OPTW. 

0 

2 

CARD  ID.  EPR0P002 

OOOOO  000000000014 

10003 

•  OPT*.  OCT 

OOOCOOOOOC14  OPT  ION  32  AND 

33  0 

3 

00001  OCOGOOCCOOOO 

10000 

DEC 

0 

0 

4 

00002  rcoccoaooooo 

10000 

OEC 

0 

0 

5 

oooco 

flllll 

ENO 

D 
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EXEC. 


C 

c 


c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


100 


c 

110 

120 

130 

140 


EXEC  RTN  T C  DRIVE  THE  ROE  PR0GR4M 
LOGICAL  OOF AC  <  CORE  P»  DOPRO »  DOR I  1 , OORL  2 

COMMON  /EX/  BU0G(5) , OOF  AC, DuRE P.DOPRO, OORL 1,D0RL2,I DTI 2>,IY,NT,CeN 
1C.LASTY 

USE  OF  THE  LOGICAL  VARIABLES  -  WHEN  SET  TRUE  — 

DOF AC  -  PRODUCE  FACILITY  LISTING  TAPE  AS  INPUT  TO  SORT 
COREP  -  PRODUCE  PJ,DJ«,TECH  ODJ  MATRICIES  ANO  LIMWAR  AND 
WORK  UNIT  LISTINGS 

OORL  1  -  PRODUCE  OPTICAL  ALLOCATION  USING  ONLY  RESOURCE  LEVEL  l 
OORL?  -  PRODUCE  OPTIMAL  ALLOCATION  USING  ONLY  RESOURCE  LEVEL  2 
COPRC  -  PRODUCE  SYSISM  AND  TECH.  OBJ.  PROFILES 

TAPE  UT  IL I/AT ION  — 


LOGICAL 
UNI  T 


USED 

IN 


7 

3 

ll 


INPUT  MASTER  FILE 
WCHK  TAPE 

PRINT  FILE  FOR  B(J)»  REPORTS 
FACILITY  DATA  INPUT  TO  SORT 


EXEC.INIT'FNAL 
EXEC , I Nl T» BJP 
BJP 

EXEC, BJP  ,SMLP, FNAL 


CALL  DATE  (IDT) 

REWIND  1 

READ  (5,110)  DOF  AC , OOREP , DOPRO , OORL 1 , D0RL2 
READ  (5,120)  L  AS  TY , BUDG 
IF  (LASTY.GT.5)  LASTV-5 
WRITE  (5,140)  (I.BUDGII), I«i,LASTY) 

CALL  INTT 
REWIND  1 
REWIND  7 
CALL  BJP 

IF  (LASTY.LE.O)  STOP 
REWINO  7 

DO  10G  IY*l,LASTY 
REWIND  11 
CALL  SRLP 
REWIND  l 
REWIND  11 

IF  (LASTY.GT.l)  CALL  FINAL 
REWIND  11 
WRITE  (6,130) 

STOP 

FORMAT  (5L5) 

FORMAT  (l5,5E10.e> 

FORMAT  I 4HLE0J ) 

FORMAT  { 5 { I X6HYE AR  = 1 2 , 4X8HBUDGET  =F7.0/>) 
ENO 


A  2 
A  3 
A  4 
A  5 
A  6 
A  7 
A  8 
A  9 
A  10 
A  11 
A  12 
A  13 
A  14 
A  15 
A  16 
A  17 
A  18 
A  19 
A  20 
A  21 
A  22 
A  23 
A  24 
A  25 
A  26 
A  27 
A  28 
A  29 
A  30 
A  31 
A  32 
A  33 
A  34 
A  35 
A  36 
A  37 
A  38 
A  39 
A  40 
A  41 
A  42 
A  43 
A  44 
A  45 
A  46 
A  47 
A  48 
A  49 
A  50 
A  51 
A  52 
A  53- 
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DATA. 


C 

C 

C 

C 

C 

C 


block  data  b 

COMMON  / EX/  BUOGI 5 ) »OUFAC  » OUREP*  DOPRO»  OQRL1 tOORL2*IOT(2>tIV»NT»CcN  B 
1C.LASTY  B 

COMMON  /TASK/  BJ 1 16  KBPI 16)  ,CLHI  4)  ,COSTI  2  )  tCSH(  4)  ,CS<  2)  ,  B 

1  CSUN (b)t£C(2)fEI(2),IS(15),IT(15)»ITITL£J8»250)*  8 

2  L  IMI  5  )  t  NPH(  14 1  28  )  »RWU  (  10)*S(I5)*T(15).  3 

3  TG( 1 17)  B 

COMMON  /FIVE/  CLY(  250.6),ITPC25‘M,LRC250,5),PER(250S,  B 

1  T  B  J  ( 16)*T  CK (117)  B 

OATA  CENG/12.7/  B 

B 

TBJ*T IME  FOR  SYSTEM ,  COMPLETION  B 

B 

OATA  ITBJI I),l»l,16)/2*2..3.,5*2.,4.,2*2.t4.f3.,4.,2*0./  B 

B 

TGK*T I  ME  FCR  TECH  OBJ  COMPLETION  B 

B 

OATA  (  TOM  M  ,  l  «1, 1  17>/2.  ,  <5.  ,2.  ,5.  ,2.  ,6.  ,2.  ,3.,3.  ,3*2.  ,3.  ,  B 

1  3*2.»ll.t3.t4.,2.»2.«6*3.t3*2.,6.,6.»2.t  B 

2  9. ,6. ,7. .6. ,7. ,6. ,2. .3. ,2. ,3. ,3., 6. ,2.,  B 

3  5 . f 3 • • 3 • *  2 . • 3. > 2 . • 6. » 2. • 3 . ■ B. 1 2 . *6. 1 3*3. •  B 

3  2**6. • 3*2. (6»i 5»t  4. »4. .3. «  B 

3  4 .  «  3  .  •  2 ^2 .  v  6.  t  2 •  t  6 .  .  2 •  v 4 .  v  7^2.  v  3  •  v  4.  •  6 .  •  B 

3  2 . t 4 « 9 2 . t 2*4. t 2. » 3 . t 4. 9 6. t4» 9 4*2 * t 2*3. t  B 

7  2. .6. 92. ,2. .3. .2. .2. .3. ,2. ,0./  B 

OATA  CNPHC1,K).K-1,12)/  B 

1  6QHSTRUCTUR AL  TESTING  OF  FLIGHT  VEHICLES  ,  B 

2  60HSTRUCTURAL  DESIGN  CRITERIA  ,  B 

3  6 3HST RUCTUA AL  DESIGN  CONCEPTS  ,  B 

4  63HSTRUCTUKAL  ANALYSIS  METHODS  ,  B 

5  60HAERODYNAMICS  AND  FLIGHT  MECHANICS  ,  B 

6  60HEXP6R I MENT AL  SIMULATION  OF  FLIGHT  MECHANICS  ,  B 

7  60HFL I GHT  PATH  ANALYSIS  ,  B 

8  67HAIRFRAME  -  EXHAUST  NOZZLE  INTEGRATION  ,  B 

9  63HCONTROL  DISPLAY  ,  B 

A  60HST ABILITY  AND  CONTROL  INVESTIGATIONS  ,  B 

B  61HC0NTR0L  DATA  SYSTEM.  AND  INSTR.  TECHNOLOGY  FUR  ADV.  VEHICLES  .  B 
C  60HSTOREO  ENERGY  DATA  SYS  ♦  INSTR.  FOR  AEROSPACE  VEHICLES  /  B 

DATA  CNPHU,K>9.K»13,26>/  B 

1  60HFLIGHT  CONTROL  EQUIPMENT  TECHNIQUES  ,  B 

2  63HFLIGHT  CTL  SYS  TECH  FOR  STABILIZATION  ♦  CTL  OF  ADv  VEHICLES  9  B 

3  63H0YNAMIC  PROBLEMS  IN  FLIGHT  VEHICLES  ,  B 

4  60HAERO  -  ACOUSTIC  PROBLEMS  ,  B 

5  6QH0YNAMIC  MEASUREMENT  AND  ANALYSIS  TECHNOLOGY  ,  B 

6  60HMIGH  INTENSITY  SUUNO  ENVIRONMENT  SIMULATION  ,  B 

7  60HENV IRONMENT AL  INTERACTIONS  ,  B 

8  60H8EARINGS  AND  SPECIAL  COMPONENTS  ,  B 

9  63HCREV  ESCAPE  FOR  FLIGHT  VEHICLES  ,  B 

A  63HMECHANICAL  SUBSYSTEMS  FOR  ADVANCED  FLIGHT  VEHICLES  ,  B 

B  60HCREW  STATION  RESEARCH  FOR  AEROSPACE  VEHICLES  ,  3 

C  60HCRY0GENIC  COOLING  TECHNOLOGY  ,  B 

D  60HPEPFORMANCE  ♦  DESIGN  OF  DEPLOYABLE  AERODYNAMIC  DECELERATORS  ,  B 
E  60HENVIRONMENTAL  CONTROL  /  s 

ENO  B 


2 

3 

4 

5 
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7 

a 
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22 

23 

24 
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26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
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I N !  T  o 

SUBROUTINE  INIT  C  2 

C  C  3 

C  RTN  TO  PROOUCE  INITIAL  RPTS  ♦  OATA  NEC.  FOR  FURTHER  COMP.  C  4 

C  C  5 

C I  ME  NS  I  ON  CC( 16>,C0LS( 161 ,CASI 31 .ENCI 8) ,ENI (8) , NAMP(4 > ,NAMT (4 )  C  6 

LOGICAL  OOF  AC , DUREP,OOPRO,OURLl ,OURL2  C  7 

COMMON  /EX/  BUOG( 5 ) *  OOF  AC  *  OOREP  *OOPRO, OQRL 1 ,D3RL?,!OT(2) *IY*NT,CEN  C  ft 

1G.LASTY  C  9 

COMMON  /BJTG/  CAVG(16>  C  10 

COMMON  /TASK/  ft J I  1 6 » , BPI 16 > ,CLMC 41 , COST  I  2 » ,CSH< 41 ,CS( 2) ,  C  11 

1  CSUW< 3 ) , EC( 2 ) , E I { 2  I , I S( 15) , I T( 15) ,ITI TLE<8,250) ,  C  12 

2  LIMI  5),NPHI16,28),RWU(10),SI15>,TI15),  C  13 

3  T  G ( 1 1 7 1  C  14 

OATA  (Cell) .COLSII1, 1-1, 161/32*0./, 1PT, IPC/2*3/,l I/IH  /  C  15 

IF  IOOREPI  WRITE  (3,230)  IOT  C  16 

IF  (OOREP)  WKITF  (6,220  IOT , ( K ,K*l , 16 )  C  17 

NT  xG  C  16 

C  C  19 

C  RE  AO  IN  OATA  BY  TASK  C  20 

C  C  21 

100  FEAO  (II  I IASK.NAMT, ISYM,LEXT,NAMP,LIM,IR,( ITI TLE( J,.nT*1 ), J*1,B),C  C  22 

1S.EC.E  I.CLH.CSH, IT,T, I S, S , R WU.C A S, E NC , E NI  C  23 

C  C  24 

IF  ( IT  ASK. LO. 99999999)  GO  TU  190  C  25 

NT  a.NT  ♦  1  C  26 

C  C  27 

C  WRITE  LIMWAR  OATA  C  2E 

C  C  29 

00  no  J*  1 , 5  c  30 

IF  (LIM(J).EQ.II)  GU  TO  110  C  31 

IF  (COREP)  WRITE  (3,240)  ITASK,L IN  C  32 

GO  TO  1?0  C  33 

110  CONTINUE  C  34 

120  IF  (ITASK/llOOj.Ey.IPT)  GO  TO  140  C  35 

IPC»IPC*1  C  36 

c  C  37 

C  CHECK  THAT  NUMBER  OF  PROJECTS  LESS  THAN  28  C  38 

C  C  39 

IF  (IPC.GT.23)  GO  TO  210  C  4C 

IPT- I T  ASK/ 10900  C  41 

CO  130  K« 11, 14  C  42 

C  C  43 

C  BUILD  ARRAY  OF  PRJJ  ENGINEERS  C  44 

C  C  45 

130  NPH(K,IPC)=N4MP(K-l<:)  C  46 

C  C  47 

C  OEVELOP  RJ  ROW  AND  COL.  SUMS  C  4e 

C  C  49 

140  RE=iO.  C  50 

RSUM=0.  C  51 

C  C  52 

C  ZERO  BJ  ARRAY  C  53 

C  C  54 

CO  150  1-1,16  c  55 

150  BJ ( I ) =0 .  C  56 
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INIT. 


00  160  1-1.15  C  57 

IF  mm.EO.C)  GO  TO  160  C  58 

IB^ISU)  C  59 

flJ(tfll>SI[|  c  60 

RSUN*RSUM+S ( I )  C  61 

RE*RE*1.  C  62 

COLS( I  8 ) -COLS ( I B ) *BJ(  18)  C  63 

CE( IBI-CE( I B » ♦ 1 .  C  64 

160  CONTINUE  C  65 

RAVG-RSUM/RE  C  66 

C  C  67 

C  WRITE  BJ  DATA  C  68 

C  C  69 

IF  (OOREP I  WRITE  (6.250  ITASK,RJ,R AVG  C  70 

C  C  71 

C  CONVERT  ENGINEERS  TU  EQUIVALENT  t  C  72 

C  C  73 

00  l^P  K-1,2  C  74 

170  COSTni.  )«CS  ( K) ♦CENG*( EC(K I  ♦£  I  ( K  I)  C  75 

00  18C  K-1,8  C  76 

180  CSUMIK )»CAS(K )  ♦CCNGM  ENC(  K  )  *EN  I  ( K) )  C  77 

C  C  78 

C  WRITE  TASK  RECORD  C  79 

C  C  60 

WRITF  (7)  ITASK, IR.OLH(A) ,CS, EC, El, COST, CSUM.BJ.it, T.RWU  C  81 

GO  TO  100  C  82 

C  C  83 

C  END  READ  LOOP  C  84 

C  C  85 

C  WRITE  COL.  SUMS  C  86 

C  C  87 

190  IF  (OOREP)  WRITE  (6,260  COLS  C  P8 

C  C  89 

C  COMP  ANO  WRITE  COL.  AVGS  C  90 

C  C  91 

DO  200  1-1,16  C  92 

200  CAVG( I ) -COLS ( I )/CE(  1 1  C  93 

IF  ( DOREP )  WRITE  (6,270)  CAVG  C  94 

RETURN  C  95 

210  WRITE  (6,280)  C  96 

STOP  C  97 

C  C  98 

220  FORMAT  < IH143X15HR0E  1969  BJ5X.21H  VERSUS  SYSTEM  MATRI X33X2 AV  C  99 

1 /65X7HSYSTEMS53X7H AVER AGE/3X4HTASK4X16I 7 ,  3X6H ACROSS/ / )  C  ICC 

230  FORMAT  ( 1M16X4HT ASK9XI 1HL IM I  TED  WAR 9X1 1HSPEC I AL  AIR9Xi2HINTERDICTI  C  101 

10N7X5HCLOSE14X9HL3GIST ICS15X2A6/42X  7MWARF ARE  30 X7H SUPPORT / / )  C  102 

240  FORMAT  (5X18, 11XA2, 18XA2, 19XA2, 15XA2.2CXA2)  C  103 

250  FORMAT  ( IX  I  8 , 3X16( 5XIH.F1 . 1 ) , 3XF6.4 )  C  104 

260  FORMAT  ( 1X131 ( IH-I /oM  TOTAL7X16F7.2 )  C  1C5 

270  FORMAT  ( 1X13K 1H-I/9H  VERT  AVG4X16F7.2)  C  1C6 

280  FORMAT  ( 19H1NR  PROJ  EXCEEDS  28)  C  1C7 

END  C  1C8- 
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RJP. 


SUBROUTINE  RJP  0  2 

C  0  3 

C  RTN  TO  COMP.  BJ'  V4LUES  D  4 

C  0  5 

LOGICAL  DOFAC,unREP,OOPRO,DORLl,DORl2  0  6 

COMMON  /EX/  BUDG(5),00f AC , OdREP , DDPRO, DORL 1 ,D3RL2 , I DT C 2 i , l Y ,NT, CeN  0  7 

1G.LASTY  0  8 

COMMON  /BJ  TG/  CAVG(16I  D  9 

COMMON  /TASK/  BJ(l'>>,BP(l6),CLH(4),C0STt2),CSH(4),CSt2),  D  10 

1  CSlJMf 3 ) , EC( 2 ) ,E I ( 2 ) ,  I S( 15) , 1 T  C 15 ) ,ITITL  6(8,250 *  D  11 

2  LIM(5),NPH(14,28),RWU(10),SU5),T(15),  D  12 

3  TGI  1171  D  13 

DIMENSION  OMY ( 17 ) f CJ I  1 6 ) • HK ( 117 )  0  14 

C  0  15 

C  C J  =iSY STEM  WEIGHTS  0  16 

C  0  17 

DATA  (CJ(JI,J=l, 161/. 137, .015. .107, .122, .152, .073, .091, .076,  0  18 

1  .  070,.  OH..  343,  .030,.  046,.  037,2*0./  0  19 

C  0  20 

C  HK.TECH  OBJ  WEIGHTS  0  21 

C  0  22 

DATA  (HK( J), J*l, 117)/. 118, .C49,. 049, .915, .118, .152, .015, .083,  D  23 

1  .C83, .049, .152. .383, .152, .083, ,CS3,.049,  D  24 

2  .015, .118, 2*. 083, .118, .083, .049, .083,  0  25 

3  3*. 049, .015, 2*. 152, .015, .083, .049, .083,  0  26 

4  2*. 049, .015, .049, 24.015, 2*. 118, .083, .049,  D  27 

5  .083, 2*. 152, .049, .083, .049, 3*. 015, .118,  0  28 

6  .015, .083, 2*. 116, .152, 3*. 049, .015, 2*. 083,  0  29 

7  2*. 015, .C83,. 049, 3*. 015,  D  30 

8  .149, .015, .015, .049, 2*. 015, .049, 2*. 015,  0  31 

9  2*. 118, .083, 2*. 015, .083, .049, .015, .083,  0  32 

A  . 049, 3*. 116, . 083, .049,. 083, .04>>,. 049,  0  33 

B  .<>83, .015, .049, 2*. 083, .118, .015, .049,  D  34 

C  2*. 083, 2*. 049, .083, .049, .083, .118, .083,  0  35 

0  G ./  D  36 

IF  I  CORE  P I  WRITE  I6,28C»  0  37 

IF  I  DDR  CP)  WRITE  («,?1J)  1  DT  ,  ( K ,K- 1 . 61 )  0  38 

on  120  ! ■ 1 , N I  0  39 

C  D  40 

C  read  a  TASK  0  41 

C  0  42 

READ  (71  ITASK, IR.DMY.BJ, IT.T.RWU  0  43 

IF  ( DORcP  t  WRITE  (6,270)  ITASK, RWU  0  44 

DO  1^0  J» 1 » 1 17  0  45 

100  TG ( J )  =C  •  0  46 

DO  110  J=1 » 1 5  D  47 

IF  t  ITTJl.LT.il  CD  Til  HO  D  48 

I G  t I T ( J  )  0  49 

TGI IG ) =T{ J  )  0  5C 

110  CONTINUE  0  51 

120  IF  (CORFP)  WRITE  (8,220  I T  ASK ,  I  TGI  J )  ,  J  =  1 , 61 )  D  52 

IF  IOORFP )  WRITE  (6,230  I DT , C K ,K=i , 16 )  D  53 

IF  (OOREP)  WRITE  (8,240  IDT,  (M.,K  =  62,117»  0  5* 

C  D  55 

C  REWIND  DATA  TAPE  FCR  SECOND  PASS  D  56 
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C  D  57 

REWIND  7  D  58 

no  200  1*1, NT  D  59 

READ  <7»  I T ASK , I R, OMY , 8 J , I T • T  0  60 

C  D  61 

C  CALC  B4*  D  62 

C  D  63 

00  130  J* 1 , 16  0  64 

130  PPfJ>«0.  0  65 

RSUM*C.  0  66 

RE*0.  D  67 

GO  140  J*1,16  D  68 

IF  IBJI J) .LT..CC'  l )  GO  TO  14C  D  69 

BP  I J ) “ B J I J  )  D  70 

IF  CPPI JI.GT.CAVGt  J)  »  RP(J)-P,J(J)*tl.  +  2.5*IBJt  J)-CAVG(J)))  0  71 

RSUM*RSUM*BPI J)  0  72 

RE*REM.  0  73 

140  CONTINUE  0  74 

RAVGiRSUM/RE  D  75 

IF  (OOREP)  WRITE  16,2601  I  TASK , BP ,RAVG  D  76 

C  D  77 

C  DEVELOP  BP*CJ  TERM  OF  OBJECTIVE  FUNCTION  D  78 

C  0  79 

00  15C  J* 1 ,16  D  80 

150  PPIJ)*BPIJ)*CJIJ)  D  81 

00  160  J*1 , l 17  D  82 

160  TGIJI-O.  D  83 

RSUh*C.  D  84 

RE  •  0  85 

DO  180  J*l, 15  0  86 

IF  IITIJI.LT. 1)  GO  TO  170  D  87 

IG=<mj>  D  88 

TGIIG)-T(J)  0  89 

170  RSUN*RSUM-»TGI  IGI  0  90 

RE^RE+l.  0  91 

180  CONTINUE  D  92 

RAVGnRSUM/RE  0  93 

IF  IOORFP)  WRITE  (8,25CI  I  TGI J ) , J*62 , 1 17) , RAVG, ITASK  D  94 

C  0  95 

C  DEVELOP  \ G*HK  TERM  OF  OBJECTIVE  FUNCTION  D  96 

C  0  97 

no  190  JX1 , 117  0  98 

190  TGI J ) XTGI J )*HK I J ) •  D  99 

200  WRITE  III)  ITASK, IR, OMY, BP, TG  D  ICO 

RETURN  0  101 

C  D  1C2 

210  FORMAT  I 1H145X47HR0E  1969  GK  VERSUS  TECHNOLOGICAL  C3JS  MATRIX, 5  0  1C3 

1H  PT1  22X2A6//63X1GHTECH  OBJS  //2X4HTASK22X10I 2HI  ),!J(2H2  ),13I?H  0  104 

23  ), 10I2H4  ) , 1 J I 2H5  ) , 3H6  6/9X61 1 IX 1 1 )  )  D  105 

220  FORMAT  l IX 1 8, 1X61F 2. 1 )  D  106 

230  FORMAT  I lH148X21HRn£  1969  BJ  PR  I  ME 9X20HVER SUS  SVSTEM  MATRIX, *>4  D  107 

1 X2A6//65X7HSYSTE MS 53X7HAVERAGE/3X4HT ASK, 4X161 7  *  3X6HACR0SS// )  D  108 

240  FORMAT  I 1H145X47HR0E  1969  GK  VERSUS  TECHNOLOGICAL  OBJS  MATRIX, 5  D  109 

1H  PT2  22X2A6// 63X1CHTECH  OBJS  / 2X, 76X1 8 1 2H1  )/2X8I2H6  ),10I2H7  ),i  0  110 

20I2HB  ) , 10 1 2H9  ),1CI2H0  ),812H1  ) /I X56 I IX I i ) , 2X7HAVER AGE 3X4HT ASK)  D  111 

250  FORMAT  I 2X56F 2. 1, F 7. 3, 3X I  8 )  0  112 
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njp. 

260  FORMAT  (2X 13* 1  Sf  7. 1 , 3X  F6 . 4 )  0  113 

270  FORMAT  ( 1 X  I  3 , 6X  K,  A  6  )  D  114 

280  FORMAT  <  1H1 JX4IIT  ASK  2  ?X  29H  ASSOC  I  ATED  1498  WORK  UNITS//!  0  115 

END  0  116 
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SHIP. 


C 

C 

C 


C 

c 

c 


c 

c 

c 


c 

c 

c 

100 


110 

c 


SUBROUTINE  SHIP  E 

E 

RTN  TO  SIMULATE  LINEAR  PGM  AND  DEVELOP  TASK  RANK  BY  ROE  E 

E 

COMMON  /EX/  BUOGI 5  I  *  OOF AC , OUREP, OOPRO.OORL i»DQRL2, IDT(2)»IY«NT»C*rN  E 
1G,LASTY  E 

COMMON  /TASK/  BJ(16),8P(16),CLH(4),C0ST(2>,CSH(4),CS(2I,  £ 

1  CSUM(3),i:C(2).EI(2I.IS(15).IT(15).ITtTLE(8,25C>,  E 

2  L!M(5l,NPH(14,28l,RWUIlD),S(l5),TCi5),  E 

3  TGI  117)  E 

COMMON  /FIVE/  CLYI25"».6),  I  TP ( 253 > ,LR( 250, 5 1 .PER (259 1 ,  E 

1  TBJI lo».TGK(117l  E 

DIMENSION  AtAB(4l,CL(2),CLP(250),CSP(253),DN(5l  ,DT(4»  ,  E 

1  ECP(250I,EIP(25GI»1PRL(250)»IRANK(250)»LRP(250)»  E 

2  NOHI 3«5I ,  OB  J  ( 2 I  * OB JP I 250)»PART(5) ,PRL(250),  E 

3  PT(4),RATI0(250)»T8(2)  E 

DATA  (DN( I). 1-1,51/  30., 35. ,67. ,19. ,37./  E 

LOGICAL  DOF AC»D0REP»0UPR0»0URLi»00RL2  E 

LOGICAL  WRITEL  E 

DATA  (NOHI i, I  1, 1-1,5)  /18HSTRUCTURES  ,  E 

1  18KFLIGHT  MECHANICS  ,  E 

2  18MFL IGHT  CONTROL  •  E 

3  IBHVEHICLE  DYNAMICS  ,  E 

4  IBHVEHICLE  EQUIPMENT  /  E 

DATA  IBLNK.ISN0/1H  , 6HN0NSEL/ , MPR , MOV, MLB/4HPR0J, 3HDI V,3HLAB/  E 

IYBAR- IY-1968  E 

YEAR- I Y-l  E 

DO  180  I-l,NT  E 

READ  (11)  ITPI I I.IR.CLYI I,1),CS,£C,EI,C0ST,CSUM,BP,TG  E 

ID^ITPt I I/IGOOCOGOO  F 

E 

GENERATE  HcIGHTING  FACTOR  FROM  TASK  RANK  IN  DIV  E 

X-FLOA*T(  IR-D/IONI  I  (J  I  —  1  •  )  E 

AR>,EXP(-X**2)*.37  E 

E 

CALC  COST  AND  O.U  COEF  FUR  cA  RESOURCE  LEVEL  E 

E 

00  170  K»l,2  E 

PART ( K ) -l .  E 

C09T ( K I-COST ( K ) ♦ .OC 1  E 

CL8-CL Y ( I ,  I Y  )  E 

E 

FIND  T 8  .LE.  12  YEARS  E 


E 


2 

3 

4 

5 

6 

7 

8 
9 

1C 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 
29 
33 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 


T8 ( K) -0. 

CLA«CLNU(CL8»C0ST(KI ) 

IF  (T8CKI.LT. .1)  CLIKt-CL A 
TB<K)-T9(K)U. 

IF  ICLA.GE..8)  GO  TU  113 
CLB-CLA 

IF  (T8IKI.LT. 12. )  GU  TO  IOC 

IF  (ABS(CL(K)-.8).GT. .0001 )  GO  TO  140 

CBiO. 


?:  47 

E  48 
E  49 
E  50 
E  51 
E  52 
E  53 
E  54 
E  55 
E  56 
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SHLP. 


C  CALC  t  TO  REACH  .8  IF  REACHED  THIS  YEAR  E  57 

C  E  58 

DO  120  J-2,7  E  59 

JJ*9-J  E  6C 

IF  (CLYI I« I Y ) .GT . . 1*FL0AT I JJ I )  GO  TO  130  E  61 

120  C8*C8*CSUM< JJ*1 )  E  62 

130  .l*FLOAT(JJ*l)-CLY(  I ,  IY)  I*CSUM(  JJ*1)  E  63 

PART(K)*C8/C0STIK)  E  66 

CSU)-CS<K>*PART(IO  E  65 

ECU)«FC(K  )*PART(<  I  E  66 

EI(K)»EIIK>*PARTU»  E  67 

COST (K  I  *C9  E  60 

160  PP9UP*D.  E  69 

DO  15C  J* l ,  1 6  E  70 

DEN*  TP J I J ) -YE  AR  E  71 

PPJ*0.  E  72 

IF  (CEN.GT..01)  BPJ-BPI J)*T1H(T8IK»/DEN)  E  73 

150  BP9UH*flPSUM»BPJ  E  76 

TG9UK-G.  E  75 

DO  160  J-1,117  E  76 

OEN*TGKI JI-YEAR  E  77 

TGJ-O.  E  78 

IF  (0EN.GT..01)  TGJ»TGIJl*TIM(T8llO/DEN)  E  79 

160  TG9UP*  TGSUN* TGJ  E  80 

170  08JIKI-I (CLIKI-CLYI I, IYI I/CLYI I, IYI)*(8PSUM*AR6TGSUH)  E  81 

KP*1  E  82 

IF  (ORJI2I/COSTI2I.GT  .OBJ (1)/C0ST(1)I  KP-2  E  83 

IF  ID0RL1I  K  P* 1  E  86 

IF  (C0RL2)  KP-2  E  85 

CLP i I  I »CL I KP )  E  86 

LRPCI )  *KP  E  87 

CSPin-CStKPI  E  88 

FCPUI-ECCKPI  E  89 

EIPI I »*EI (KP)  E  90 

OBJPI I  I *0B J I KP I  E  91 

IF  (CLYI I, IYI.LT..799I  PERIII-PARTIKP#  E  92 

180  RATIO! I )*U8JP( I )/COST(KP)  E  93 

CALL  SORT  (RATIO, PRL* IPRL ,NT , .TRUE. I  E  96 

E  95 

WRITE  PRIORITY  LIST  E  96 

E  97 

WRITE  16,360  IYEAR.IOT  E  98 

WR ITEL*.TRUE.  '  E  99 

SHCS*0.  E  100 

SM08-0.  E  101 

SHCST  *C •  E  102 

00  220  1*1, NT  E  103 

IP* I PRL ( I )  E  106 

IRANM  IP)*I  E  105 

SMCST*SMCS  T«-CSP(  IP  (♦CENG*!  ECPI  IP)*EIP(IPII  E  106 

SMCS=»SHCS»CSP(  IP)  E  107 

SMO8=SM0B*0BJP( IP)  E  108 

IF  ISHCS.Lt.BUOGI I Y »  »  GO  TO  200  E  109 

IF  C .NGT.WRITEL >  GO  TO  190  E  110 

WRITE  (6,330  E  111 

WRITEL*. FALSE.  E  112 
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SMLP. 


190 


200 

210 

220 


C 

c 

c 


230 


24C 


250 

260 

C 

c 

c 


270 

260 


290 


300 


CLYI  IP,IYM)«CLY(|P,IY) 

L  R  C IP# I Y*1 ) *0 
GO  TO  210 

CmiP,!YU)*CLPUP> 

LR< IP, 1Y)*LRP( IP) 

WRITE  (6,360)  I , ITP( IP ), ( 1TITLEI J, I P ) , J»1 ,8 ) ,LRP( IP) ,CSPI I P) , ECP( I 
IP) *E IP  I  IP) ,  OB J  P ( IP), RATIO! IP ) , SMCS , SMOB, SMCST 

WRITE  ANNUAL  OUTPUT 

DO  230  K-1,4 
PTIM-C. 

DT (K ) ■  0. 

ALAB(K)-C. 

IDP* I TP( 1 ) /1000CC  CCG 

IPP*ITP(1)/1000C 

IPN-1 

DO  290  1*1, NT 

1 0 a*  1 T P ( I J/1000000CC 

IPROJ* ITPI I I/IOOCO 

IE  ( I.EO.l)  GO  TO  260 

IE  ( IPROJ. EO.IPPI  GO  TO  280 

WRITE  (6,3201  MPR.PT 

DO  260  K*  1 , 4 

ot(R)*dt(ki+pt(ki 
PT (K)*C. 

I PP- IPROJ 
I PN* I PN+1 

IE  UD.EQ.IOP)  GO  TU  270 
WRITE  (6,320)  MOV, OT 
00  250  K-1,4 
ALAB(K)-ALAfllK) +0T IK) 

OT ( M ) *0. 

IDP-ID 

WRITE  ANNUAL  OUTPUT  HOG 

NY»i67*IY 

NYP1-NY+1 

WRITE  (6,350)  ( NOH  ( J  ,  1 0 ) ,  J*1 , 3 ) , I  YE AR, IDT , I  PRO J , ( NPH( J, I PN) ,J*1,14 
1) ,NV,NYPl 

IT  ASK* ( ITP ( I ) -I  PRO J*1 0000 ) +10000 
ISEL-ISNO 

IE  (ABS(CLY( I»lY*l)-CLY( I ,IY) I.LT..001 )  GO  TO  290 

ISEL* I BLNK 

PT(l)-PT(l)*OBJP(l) 

PT(2)»PT(2)«-CSP(  I) 

PTt3)»PT(3)*ECP( I) 

PT  C4 i »PT( 4 ) ♦£ IP(  I) 

NRL*!' 

IF  (CLY( I,IY+1).LT.0.)  NRL*2 

WRITE  (6,310)  ISEL, I TASK* ( ITITLEIJ, I ) ,J*1,4) ,CLY( I , IY) , CLYC 1 , I Y+’  ) 
1,08JP( I),CSP( I ) ,ECP( 1 1 ,EIP( I ) ,LRP( I ) , I  RANK ( I ) , ( ITITLEIJ, I) » J*5,8) 

00  300  K-l , 4 
OTIK)«DT(K)*PT(K) 

ALAB(K)-ALAB(K)«OT(K) 


E  113 
E  114 
E  115 
E  116 
E  117 
E  118 
E  119 
E  120 
E  121 
E  122 
E  123 
E  124 
E  125 
E  126 
E  127 
E  128 
E  129 
E  130 
E  131 
E  132 
E  133 
E  134 
E  135 
E  136 
E  137 
E  138 
E  139 
E  140 
E  141 
E  142 
E  143 
E  144 
E  145 
E  146 
E  147 
E  148 
E  149 
E  150 
E  151 
E  152 
E  153 
E  154 
E  155 
E  156 
E  157 
E  158 
E  159 
E  160 
E  161 
E  162 
E  163 
E  164 
E  165 
E  166 
E  167 
E  168 
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SMLP. 

WRITS  16,320)  MPR,PT  E  169 

WRITE  <6,320)  MOV, OT  E  170 

WRITE  (6,323)  MLR, ALAO  E  171 

RETURN  E  172 

C  E  173 

310  FORMAT  (2XA6, 5X14, 6X4A6, 2 1 7XF3. 2), Fll. 4, 3F10. 2,16,113/23X4*6)  E  174 

320  FORMAT  < 70X401  1H- ) /5 3X A4, 5X5HT0TALF 11. 4 , 3F 10. 2  I  E  175 

330  FORMAT  1 1H0 1 3 2 1 1H* )// )  E  176 

340  FORMAT  1 1H1 56X 19HPR I  OR 1TY  LIST  F0RI6,41X2A6/IC5X3C6X3HCUHJ/13H  R  E  177 

1ANK  TASK20X5HTITLE26X2HRL4X  3HC*-S4X4HENGC3X5HENGIH3  X3H0BJ5X5HRAT  E  178 
2106X3HOS6X3H0BJ5X4HCUST//)  E  179 

350  FORMAT  ( 1H13A6«.8HDIVIS I0N24X 16H ANNUAL  OUTPUT  I6.47X2A6//9X7HPROJ  E  180 
1ECT1X14.7X14A6/112X6H  BEST  4X7H0VER ALL /6H  5X4HTASR13X5HT ITL  E  181 

2E16X2HCLI3, 5X2HCL 13, 5X3H0BJ7X3HC+S6X4HENGC6X5HENGIH6X2HRL9X4HRANK/  E  182 

3/)  E  183 

360  FORMAT  ( I4,2XI8,2X7A6,A4, I4,F8.1,2(4XF3.1),F8.3,3XF6.5,F9.1,F9.3,F  E  184 

19.1)  E  185 

END  E  186- 
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CLNU. 

FUNCTION  CLNU  (CLIN.CST)  F 

C  F 

C  RTN  TO  UP04TE  CONF  LEVEL  F 

C  F 

COMMON  /TASK/  8 J 116 1 « BP< 16 > , CLKC A) , COST ( 2  I ,CSH I 4) ,CSI 2) .  F 

1  CSUM(8)(EC(2)fEIt2)«IS(15ltITIlS)fITITLE(8«25C)f  F 

2  LIM<5),NPH<14,2B>,RWUI10),S(15),TU5>,  F 

3  TGI117)  F 

ICL*10.*CL1N*.00<U  F 

IF  l’CL.GE.8)  GO  TO  120  F 

CLNU«.1*FL0ATI  ICU*. 00000001  F 

DCL-(CLIN-CLNUI«10.  F 

DC3«»<I.-DCL»*CSUMI  ICL*1)-.CCI  F 

IF  ICST.GT.OCS)  GO  TO  100  F 

CLNU«CL IN* • 1*CST/CSUM| ICL+1)  F 

GO  TO  110  F 

100  ICLMCLU  F 

IF  (ICL.GE.8I  GO  TU  120  F 

CLNU*CLNU* • l  F 

0C9*DCS*CSUM( ICL-*1  I  F 

IF  ICST.GT.OCS)  GO  TO  100  F 

clnu«clnj».i*icstacsuni  icl+d-ocsi/csumi  icl^d  f 

110  CLNU-IFLOATI IFIXCCLNU*100.I) 1/100.  F 

RETURN  F 

120  CLNUa.8  F 

RETURN  F 

ENO  F 
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TIM. 


FUNCTION  TIM  <  T  3  J  J 

RTN  TO  DEVELOP  TIMELINESS  FUNCTION 
T I M-C  • 

IF  IT8J.GE.2.)  RETURN 
IF  (TSJ.GT.1.5)  GO  TO  ICO 
IF  (T8J.GI..5)  GO  TO  HO 
TIM-2. *T8J 
RETURN 
IOC  T l M*  4 . -2. ♦ T  8  J 
RETURN 
110  TIM-l. 

RETURN 

END 


G  2 
G  3 
G  4 
G  5 
G  6 
G  7 
G  8 
G  9 
G  10 
G  11 
G  12 
G  13 
G  14 
G  15 
G  16- 
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SORT. 

SUBROUTINE  SORT  IXIN, XOUT ,  L  1  ST , N , OE CEND )  H  2 

C  H  3 

C  RTN  TO  ORDER  ARRAY  OF  NUMBERS  IN  ASCENDING  OR  DESCENDING  PRDER  H  4 

C  H  5 

LOGICAL  DECEND  H  6 

DIMENSION  X I N ( N 1 1  XOUI(N),  LIST(N)  H  7 

LI 3TI 1 » *1  H  8 

XOUTIIMXINU)  H  9 

DO  150  1*2, N  H  10 

IF  (XIMI)  .LE.XOUU  l-m  GO  TO  140  H  11 

IT* 1—2  H  12 

IF  ( IT.FQ.0J  GO  TO  110  H  13 

DO  ICO  K*1,1T  H  14 

L* l-K-1  H  15 

IF  IXINU)  .LE.XOUTCU  I  GO  TO  120  H  16 

100  CONTINUE  H  17 

110  L*0  H  18 

120  MS*L*2  H  19 

DO  13C  M*MS,I  H  20 

I  SUB* I *MS— M  H  21 

XOUT I  I  SUB  I *XOUT I  I  SUB- 1 1  H  22 

130  LI9TI I SUn» -LIST! ISUB-it  H  23 

X0umni-XIN(  I  I  H  24 

L I 3T ( L ♦ 1 1  *  I  H  25 

GO  TO  15C  H  26 

140  XOUT  (I  )  *X  1  N  (  I  I  H  27 

LI9TI l )*I  H  28 

150  CONTINUE  H  29 

C  H  30 

C  CHANGE  ORDER  FROM  DESCENDING  TO  ASCENDING.  H  31 

C  H  32 

IF  I DECEND)  RETURN  H  33 

N2MN*l)/2  H  34 

DO  160  1*1, N2  H  35 

A-XOUTU)  H  36 

!SUe*N*l-I  H  37 

XOUT ( I ) *XOUT I  I  SUB)  H  38 

XOUT ( I  SUB ) *A  H  39 

lA^LISTII)  H  40 

LI9TI I)=LISTC ISUB)  H  41 

16C  LI 9T I  I  SUB) =IA  H  42 

RETURN  H  43 

END  H  44- 
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FNAL. 

SUBROUTINE  FINAL  I  2 

I  3 

RTN  TO  PREP  AND  WRITE  FINAL  RPT  AND  TECH  PROFILES  I  A 

I  5 

COMMON  /EX/  BUDG  I  5  ).  OOF  AC  «OUR£P  »  OOPRO,  OORL  1  »DORL2  »ll)T(2)»IY*NT»C,TN  I  6 

1G.LASTY  I  7 

COMMON  /TASK/  BJ I 1 6  I , DPI 16) ,CLH(4),C0STI 2) »CSH 1 4) »CS< 21 «  1  8 

1  CSUu(31,EC(2)«<:I(2)«lS(15),IT(i5),ITITLE(8,25C)*  I  9 

2  L (Ml 5 1 »  NPHI 14,28)«RWU( 19),S(15)*TI15) ,  I  1C 

3  TGI117)  I  11 

COMMON  /FIVE/  CLYC25C.6I, I  TP  I  2 50 1 , L R I  2 50, 5 1  , PE R 1 253 1 ,  I  l? 

1  TBJ( lo»,TGK(117»  I  li 

LOGICAL  OOF AC  »  DOREP, DOPRO  *  DURL 1 »00RL2  I  14 

0 1  ME  NS  I  ON  IHRSISJ,  CASI81,  ENCI8),  ENI I  8 )  I  15 

OIMCNSIOn  CSU(5),ECU(5>,EIO<51,IPRO(250,15),IROW(80),IYAR<61,  I  16 

1  TJOI 15 ) , TKOI 151 , ITCI 21 , ISYI 2 ) ,  I  17 

2  NAMPI 4),NAt1T<4) , IFAC<6,8> , OCC ( 6 , 8 ) , T S { 1 5 1 ,TT(15)  I  18 

OATA  IHLNK.I lYARIIlf I«;«6)/:H  , IH8, 1H9, 1H0 . IHl , 1H2, 1H 3/  I  19 

OATA  I TC I  1 ) / 1 2H2  TECH  OBJ/ , I SYI1) /12H1 SYS  SUPPORT/  I  20 

WRITE  18,320)  I  21 

00  20G  1*1, NT  I  22 

READ  (l)  I TASK.NAMT, ISYM,LEXT,NAMP,LIM,1R,< ITITLEIJ,! ),J*1,8) ,CS,E  I  23 

1C, 61 ,CLH,CSH, I T , T, IS, S ,RWU,CAS,ENC, ENI , IF AC , OCC  I  24 

1  25 

WRITE  FINAL  RPT  I  26 

I  27 

IF  (MOnil.’I.EQ.ll  WRITE  <6,2601  IOT  I  28 

ID'ITASK/l OGOOCGC:  I  29 

WRITE  16,2701  lOflTASKtl  ITITLE(J,H,J*1,8),IR  I  30 

00  100  J-1,15  I  31 

IGrITIJI  I  32 

TKQC  J ) =0  I  33 

IF  IIG.NC.GI  TKOI J 1=TGK( IG»*.CCi  I  34 

IBMSIJI  I  35 

TJOI J 1*0.  I  36 

IF  (IB.NE.5I  TJOI J )=TBJ< IB)*.C1  I  37 

TTIJI-FLOATIITI J))*.001  I  38 

TSIJ)=FLOATI IS(J))*.Ci  I  39 

100  IF  I DOPRO 1  IPROI I, J)>IFIX<lG.«St J )*.01 1 ♦100*I8*100000*IFIX< 10.«T(J  I  40 

1 1  ♦  .  0 1  )  +  100C0000*IG  I  61 

WRITE  (6,2301  TT,TS,T,S,TKO,TJO  I  42 

00  110  J* 1 , 5  I  43 

CSOtJ  1  I  44 

ECO! J 1=0.  I  45 

110  E 1 01 J  1*0.  I  46 

00  120  J=1 ,LA$TY  I  47 

IF  (ABSICLYI I fJ^ll-CLYI I , J 1 1.LT..0001)  GO  TO  120  I  48 

PCT»1.  I  49 

IF  ICLYI I,J*1).GT..799>  PCT *PER(  I  1  I  50 

NRL=*L  R  I  I ,  J  1  I  51 

CSOI J)=CS(NRL)*PCT  I  52 

EC0(J)=EC(NRL1*PCT  I  53 

EIOI J)=cIINRL)4PCT  I  54 

120  CONTINUE  I  55 

WRITE  (6,2931  CLH, I  CL Y 1 1 , J » ,J *2, 6 1 , I RWU I J 1 , J«1 , 5) ,C SH ,CSO, I RWUI J’ ,  I  56 
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1J*6,1£>),ECC,£I0, ILRI !,J),J«1,5) 

I  57 

c 

I  58 

c 

CHECK  FOR  TASKS  NOT  SELECTED  FOR  5  YEARS 

I  59 

c 

I  60 

IF  UBSICLYI 1,11-CLYI I , 6 *) .GT. . 0031 >  SO  TO  130 

I  61 

WRITE  18,330)  I  TASK, C I T ITLE I J, I) , J*l, 3 ) 

I  62 

GO  TC  20C 

I  63 

130 

IF  I.NOT.OOFAC)  GO  TO  200 

I  64 

C 

I  65 

C 

WRITE  FACILITY  PRE-SORT  BINARY  RECOROS 

I  66 

C 

I  67 

JS  * ABS ( CL  Y ( I ,1) ) *10.00 1 

I  68 

JT^ABSICLYI 1,6) )*lO.Oul 

I  69 

00  190  JiJS.JT 

I  70 

00  19r  K-1,6 

I  71 

I  FC« 1  FAC ( K , J ) 

I  72 

IF  (  I  FC.EO.0 )  GO  TO  19C 

I  73 

CO  140  L-1,5 

I  74 

14C 

IHRS ( L ) *0 

I  75 

WCLB-J 

I  76 

00  100  L-1,5 

1  77 

MCL*ABSICLY( I,L*1) )*10.G01 

I  78 

IF  (WCL.LE.MCLB-ll  GO  TO  180 

I  79 

00  170  M-MCLB.MCL 

I  80 

DO  150  N*  1  ♦  6 

I  81 

IF  1  IFC.EQ.IFACIN, MJI  GO  TO  160 

I  82 

150 

CONTINUE 

I  83 

GO  TC  170 

I  84 

160 

IHRS(L)*1FIX(0CC(N,M)*,95) ♦ IHRS ( L ) 

I  85 

170 

IFACIN,M)«C 

I  86 

180 

MCLB-MCL»1 

I  87 

WRITE  III)  IFC*I TA SK,N AMT, LEXT, IHRS 

I  8fl 

190 

CONTINUE 

I  89 

200 

CONTINUE 

I  90 

C 

I  91 

C 

WRITE  TRAILER 

I  92 

C 

I  93 

lFC*-9999 

I  94 

WRITE  Ill)  IFC*!TASK,MAMT,LEXTt IHRS 

I  95 

IF  t, NOT . OOPRO  t  RETURN 

I  96 

C 

I  97 

C 

WRITE  PROFILE  RPT 

I  98 

C 

I  99 

DO  250  J*1 , 131 

I  ICO 

JlO-117 

1  101 

IF  (J.LE,117)  WRITE  16,300)  ITC,J,IDT 

I  102 

IF  (J.GT.117)  WRITE  (6,300)  ISY,Jl,IDT 

I  1C  3 

00  250  I«1,NT 

I  1C4 

00  210  K-1,15 

I  1C5 

KPRO* I  PRO! I,K)>11700 

I  1C6 

IF  (J.LE.117)  KPR0*KPRO/100C00 

I  IC7 

tF  I J, EO, MOD I KPRO, 1000C0 ) /ICO )  GO  TO  220 

I  1C8 

210 

CONTINUE 

I  109 

GO  TO  250 

I  lie 

220 

00  230  M-20,80 

I  111 

230 

IRON  I M ) * IBLNK 

I  112 
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00  240  L  =  1 « o  I  113 

KL*7-L  I  114 

(LxAHS (CLYtt ,KL I *1  IC. »♦. 01  I  115 

240  IROW(  l L )  =  1 Y AK( KL  )  I  115 

SUP*.  1*  FLOAT  (  MOD(<PRO,  IjO  )  )  I  117 

IF  (SUP. OT.. 699)  WRITE  (6,310)  I T?< t ) , SUP , C I T I TLE (K , l ) , K*1 , d ) • ( 1 *0  I  118 

lW(«),K=20,d0)  I  1 19 

250  CONTINUE  I  120 

RETURN  I  121 

C  I  122 

26"  FORMAT  ( lM13dX=:HROC  FY  1989  FINAL  REPORT  I  123 

1  3  IX  2  Ao )  I  124 

270  FORMAT  ( lH  28  HO  I  V IS I J-M  3, 7X4HTASK2XI 8»6X8A6,20X2HARI4//)  I  125 

280  FORMAT  (23X2  3HSUPPMRT  OF  TECH  00 JS42X20HSUPP0RT  OF  SYSTEMS/rH  I  128 

1  TO  151 IXF3.3) .8X4HSYS  1 5 < .XF 2 . 2 ) / 5H  SUP  15(3H  ,F 1 . 1 ) ,  5X4HSUP  15  I  127 

2(2h  .F1.D/5H  TK  15(1  XF  3. 3),  5X4H  TJ  1  5  1 1  XF  2.  2  ) /// )  I  128 

290  FORMAT  ( 5 l X  7HH I ST0KY49X18HASSUC I  ATE 0  1498/ 15X2H558X2H66BX2h673x>H  I  129 

1688X2H698X2H703X2H718X2H728X2H7314X1 1 H WORK  UNI TS/4X3HCL  9I7XF3.?)  I  130 

2,7x5A&/3XMiC*S  9F1'  .1»7X5A6/3X4HE NGC43  X5F 10. 1/ 2X5HE NC IH40X5F10. 1/4  !  131 

3X3HRL  -33X5110/21  IMS/)  )  I  132 

300  FORMAT  (  2A6,  I4,4rx  lettFY  1969  PROF  I  LE S44X2A6/ / 3X4HT A SK7X3HSUP2 I  133 

1HT  I  TLE43X1  7HC0NF  IO.ENCE  LEVEL  /70X2H  29(  IH.  )  1H39(1H.  )1  H49 ( 1H.  I  lH5r>(  I  134 

21H. ) 1H69I 1H. ) 1H79( 1H. ) 1HR//I  I  135 

310  FORMAT  ( 2X I8,4XF  3. 1, 3X  d A6 , 3X61A1 )  I  136 

32C  FORMAT  ( 1H146X39HT ASKS  NOT  SELECTED  FOR  FIVE  YEARS  //I  I  137 

33C  FORMAT  (20X13, 12X8A6)  I  138 

FNO  I  139- 
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UTH40 


SIBLDR  UTKAC  16  APR  68 


SFILE 

UTM40 

' UNIT01 •  »AI 

SF  ILE 

UTMSO 

•UNIT07* .A( 

♦FILE 

UTHAO 

• UNITCB'.AI 

SF  ILE 

UTNAO 

•UNITll'.Kf 

1 I .READY .BIN. I NOUT • BLKa26n 
21 'READY. BfNtINOUT,BLK*26* 
3) .REAOY.BCO. INOUT.BLK-22 
II .READY, BIN.INOUT.BLK-26” 


UTM40030 

UTM40031 

UTMS3032 

UTHA0039 

UTHA0C3A 


SIBSYS 

SEXECUTE  SORT 

OPT  ION. EOUALS. MAP, CARDS .TAPES 

CHANNELS. I NPUT/K1 .MERGE/ CB .C I .OUTPUT /J3 

PILE. INPUT/1 .BLO/13.MOOE/B 

FILE .OUT .BLO/13.MOOE/B 

REC.FIELO/I 36B.36B1 .LEN/C13J 

SORT .FILE/1 . ORO/3.FIELD/ (2 1 

END 

SIBSYS 
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FACT. 


C 

c 


c 

c 

c 


IOC 


110 


12C 

c 

c 

c 


c 

c 

c 

130 


C 

c 

c 

140 

150 

160 

c 

c 

c 


PTN  TO  0/P  SORTED  FACILITY  UTILIZATION  DATA 
DIMENSION  ITITLFI  11.150) 

DIMENSION  I  HRS  I  5 ) ,  NAMT 141 , l HT I  5 ) , 10 T I  2  I ♦ I HDR I  5 , 51 
DATA  FIRST/T/ 

DATA  I  IMORI  l, I  (  ,1  =  1,51/ 

1 
2 

3 

4 

5 

10GLCAL  FIRST 
CALL’  DATE  (IDT  I 

PRINC  IN  FAC  TITLES 

DO  ICC  1=1,150 

REAO  (5,260)  I IT1TLS1 J, I) ,J*1,  11) 

IF  CITITLEIWD.EO.-,)  CO  TO  1 1C 
CCNT I NUC 
WPITr  16,27^1 
S  T  CP 

READ  (31  IFC, I TASN ,NAHT,LEXT , IMRS 
IF  l IFC.EU. I FCP  )  CO  TO  130 
IFCP= I FC 

IF  l.NCT.FIOSTI  DO  TO  120 
F IRST*. FALSE. 

GO  TC  130 
HR  I  YE  (6,2 40  )  I HT 
IF  UFC.GT.C)  GO  TO  1 3C 

TRAILER 

WRITE  (6,2501 
STOP 

A  FAC  HOR  CR  FAC  CHANGE 

I FH* I FC/IOCO 
IF  UFH.EQ.OI  I FH*  1 
IF  I  IFH.EQ.IFHP)  GO  TO  140 
IFHP=IFH 

WRITF  (6,200)  ( IHDRI J, IFH ) , J *  1 , 5  I , I DT 
WRITE  (6,2101 

SCAN  FOR  FAC  TITLE  SU8SCR 

CO  150  1=1,150 

IF  CIFC.EQ.ITITLE(l,l) )  CO  TO  160 
CONTINUE 

IFT^IT ITLE (1,1 1*10000 

WRITE  (6,220)  IFT, ( I T I TLE( J, I ) , J=2, 11) 

ZERO  SUMS 


3CHAFFDL-EX I  ST  INC  FACILITIES 
3cH 

3'HAFFOL-PROPOSED  FAC1LITIFS 
3CHC0MPUTER  FACILITIES 
30HNCN-AFFOL  FACILITIES 


♦ 


* 

i 


K  2 
K  3 
K  4 
K  5 
K  6 
K  7 
K  9 
K  9 
K  1C 
K  11 
•C  12 
K  13 
K  14 

K  15 
K  16 
K  17 
K  13 
K  19 
K  2. 
K  21 
K  22 
K  23 
K  24 
K  25 
K  26 
K  27 
K  20 
K  29 
K  3C 
K  31 
K  32 
K  33 
K  34 
K  35 
K  36 
K  37 
N  33 
K  39 
K  4C 
K  41 
K  42 
K  43 
K  44 

K  45 
K  46 
K  47 
K  40 
K  49 
K  5C 
K  51 
K  52 
K  53 
K  54 
K  55 
K  56 
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00  1TC  1*1,5  K  57 

17C  IHTin-0  K  56 

C  K  59 

C  PRCOESS  06TAIL  LINE  K  60 

C  K  61 

180  00  190  1*1*5  K  6 2 

190  IHTII ) ■ IHT ( I )♦ IHRSI I )  K  63 

WRITE  (6*230)  ITASK.NAWT.LEXT.IHRS  K  64 

CO  TC  110  K  65 

C  K  66 

200  FORHAT  ( 1H15A6.4CHRDE  1969  FACILITY  UTILIZATION  REPORT5CX2A&'/  K  67 

II  K  6B 

210  FORHAT  ( 1H:77X24HH0URS  -  BY  FISCAL  YEAR/o7X2H69BX2H708X2H71 8X2U7  K  69 

128X2F73//)  K  70 

220  FORHAT  ( IX I4.3X10A6I  K  71 

230  FORHAT  ( IX 18 *7X5A5. 14X 51 10 )  K  72 

240  FORHAT  ( 1HC47X12HT0TAL  H0URS5I10///I  K  73 

250  FORHAT  (4H1E0J I  K  74 

260  FORHAT  (I4.9A6.A2)  K  75 

270  FORHAT  (20H0T00  MANY  FAC  TITLES)  •  K  76 

ENO  K  77- 
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4CALV  TO 

attn  or  FDG 


DEPARTMENT  OF  THE  AIR  FORCE 
AIR  FORCE  FLIGHT  DYNAMICS  LABORATORY  IAFSC) 
WRIGHT-PATTERSON  AIR  FORCE  BASE  OHIO  43433 


1  5  AUG 


subject.  Project  RDE  FY  69  Program  -  Time  Charge  Nr.  77601 


to;  FDC  FDD  PDF  FDM  FDT 

1.  Attached  are  the  input  data  instructions  for  the  FY  *69 
Research  and  Development  Effectiveness  (RDE)  Program. 

2.  The  inputs  required  to  RDE  have  been  considerably  simplified 
and  redu  ed  as  compared  to  previous  years.  The  engineer’s  time 
required  will  be  minimized.  There  are  4  forms  to  be  completed 
by  the  engineer.  These  are: 

Format  I  -  Confidence  Level  Work  Description  and  Resources 
Requirements  (This  is  the  core  of  the  Project/ 
Task/Subtask  Exploratory  Development  Plan) 

Format  II  -  Support  of  Laboratory  Technical  Objectives 

(Internal  Laboratory  Technical  Communication) 

Format  III  -  Systems  Payoff  List.  (For  communication  to 
SPO  and  advanced  systems  offices) 

Format  IV  -  Limited  War  Support.  (Used  for  St/,  reporting) 

3.  The  RDE  FY  ’69  Punch  Card  Tranicript  will  be  accomplished  by 
secretarial  or  clerical  personnel  who  will  be  specially  instructed 
by  FDP  to  do  thie  task.  This  will  free  the  engineer  of  a  rather 
tedious  job  and  will  make  for  consistent  entries,  fbrther  communi¬ 
cations  to  the  Division  will  be  made  regarding  this  matter. 

4.  The  Resource  Schedule  Summary  Work  Sheet,  Confidence  Level 
Display  Chart  and  Facility  Grid  Transcript  used  last  year  have  been 
deleted  fram  the  input  requirement*. 

5.  The  objectives  of  above  changes  are  to: 

-  Minimize  engineer's  time  expended  preparing  inputs. 

-  Improve  inputs  -  fewer  errors  and  misinterpretations. 

-  Improve  input  data  response  time. 

-  Reduce  computer  usage  time. 

6.  The  Laboratory  management  uses  data  derived  from  the  RDE  out¬ 
puts  throughout  the  year  for  information  retrieval,  as  an  aid  to 
Laboratory  management  decisions  and  for  communication  with  advanced 
system  offices. 
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7.  In  view  of  the  above  and  to  assure  accuracy,  it  is  extremely 
important  that  task  engineers  have  a  thorough  understanding  of  the 
RDE  instructions.  Instructions  should  be  reviewed  prior  to  actual 
preparation  of  RDE  input  data.  Also,  a  completed  sample  input 
package  is  included  for  guidance  and  reference.  Use  of  prior  year 
input  data  as  a  guide  where  task  objective  remains  unchanged  will 
aid  in  decreasing  input  preparation  time.  If  further  clarifica¬ 
tion  is  required,  the  following  FDP  personnel  are  available: 

A.  S.  Nutt,  J.  F.  Schmidt,  Lt.  L.  Morris 
Ext.  55337,  52615,  Room  2E27,  Bldg.  hS 

9.  Each  division  office  is  requested  to  review  all  the  task/ 
subtask  inputs  and  rank  these  in  priority  order  according  to  the 
importance  of  the  effort  to  future  A F  systems  in  general.  The  rank 
for  each  task/subtask  will  be  inserted  on  the  respective  Format  I 
prior  to  forwarding  the  fear  formats  (I,  II,  III,  t  IV)  tc  FDP, 

9.  Timely  integration  of  inputs  by  the  Plans  Office  is  required. 
Submittal  of  Division  inputs  to  FDP  in  accordance  with  attached 
instructions  is  requir.  i  on  or  before  20  November  1967.  One  U) 
typed  original  of  each  input  format  is  required. 

1C.  Management  judgement  is  an  essential  and  integral  part  of  the 
inputs.  Careful  consideration  and  review  by  all  echelons  is 
required  to  ensure  that  trie  resulting  product  will  reflect  the 
best  professional  judgement  available  in  the  Laboratory. 


*7  'w 

*A'  v  ■  v'.*'  •  *  ' 
tAlE  D.  LAV  IS 
Colonel,  T6AF 
Director 
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1.  Aiidance  for  #"T,b9  Resource  levels 
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RDE  FY  69 
Aug.  67 

FY  ’69  RESOURCE  LEVELS 


1.  Inputs  by  Laboratory  engineers  to  project  RDE  for  FY  1969  will  in¬ 
volve  two  Resource  Levels,  namely: 

R.L.  1  -  Authorized  Exploratory  Development  Engineering  Manpower 
with  FY  '69  Estimated  Budget  Dollars 

R.L.  2  -  Double  the  Authorized  Exploratory  Development  Engineering 
Manpower  with  Dollars  Required 

2.  The  resource  requirements,  which  make  up  these  Resource  Levels, 
are  described  below: 

Resource  Level  1  -  Authorized  Exploratory  Development  Engineering 

Manpowe  r 

The  engineering  manpower  shall  be  the  currently  authorized  engineer¬ 
ing  manyears  used  for  exploratory  development  work.  The  engineering 
raanyears  should  be  separated  into  contract  engineering  manyears  and  in- 
house  engineering  manyears  to  reflect  the  best  mix  suitable  for  the 
task  and  the  organization  involved.  Assume  adequate  technician, 
clerical  and  wage  board  support  is  available  but  do  not  include  in  man¬ 
power;  use  engineering  raanyears  only.  Work  should  not  be  subdivided  to 
a  point  where  less  than  .3  engineering  manyears/yr.  are  required.  The 
Project  Resources  List  attached,  shows  the  authorized  FY  '68  exploratory 
development  SEE  raanyears  by  project;  use  this  manyear  estimate  for 
FY  '69  as  a  guide.  Since  increases  in  SEE  manpower  are  not  considered 
likely,  constant  manpower  ceilings  will  be  used  for  Resource  Level  1  in 
successive  years. 

For  FY  '69  ceiling  funds,  use  the  Project  Resources  List  attached  as 
a  guide  but  reflect  any  known  changes  to  the  figures  that  might  present¬ 
ly  be  in  effect. 

For  estimating  support  funds,  use  realistically  expected  support 
funds  for  in-house  work.  Prior  year  support  funding  should  be  used  as  a 
general  guide.  Include  supply  and  equipment  requirements  with  unit  costs 
of  over  $2500;  travel,  telephone  and  Form  9  requirements  are  not  to  be 
included.  Also,  consider  the  use  of  existing  and  proposed  Laboratory 
facilities  and  other  facilities  outside  the  Laboratory. 

Supplies  and  equipment  support  shall  be  considered  as  being  purchased 
with  contract  type  610-680  dollars  and  the  total  dollars  will  be  used  as 
the  task  fund  requirements. 

Resource  Level  2  -  Double  Exploratory  Development  Engineering  Manpower 

Use  double  the  authorized  exploratory  development  engineering  man¬ 
years  for  the  task/subtask  level  being  submitted  in  RDE  FY  '69.  If  the 

input  is  at  task  level,  then  the  manpower  should  be  double  the  task 

authorized  manpower.  If  the  input  is  a  subtask,  it  should  be  double  the 

manpower  allotted  to  that  subtask.  The  manyears  should  be  separated  into 
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contract  engineering  manyears  and  in-house  engineering  manyears  to  re¬ 
flect  the  best  mix  suitable  for  the  task  and  the  organization  involved. 
Assume  adequate  clerical,  technician  and  wage  board  support  is  avail¬ 
able,  but  do  not  include  in  manpowei,  use  engineering  manyears  only. 

For  determining  contract  funds  where  experience  is  not  available, 
consider  the  increased  raanyear  allocation  and  use  as  a  guide  the 
attached  graph,  'Engineer  Manpower  vs.  Contract  Dollars." 

For  estimating  support  funds,  include  supply  and  equi^  rent  require¬ 
ments  over  $2500;  travel,  telephone  and  Form  9  requirements  are  to  be 
omitted.  Also,  consider  the  use  of  existing  and  proposed  Laboratory 
facilities  and  other  facilities  outside  the  Laboratory. 

Supplies  and  equipment  shall  be  considered  as  being  purchased  with 
the  contract  type  610-680  dollars  and  the  total  dollars  will  be  ured 
as  the  task  fund  requirement s. 

3.  Based  n  the  above  information,  the  FY  '69  resources  required 
should  be  inserted  in  the  "FY  '69  Ceilina  Rescurc“c  Prog,-'’~','<>h  ard  rK» 
Double  Engineering  Manyrs"  spaces  prov-d--*  o"  -der.ct  Level  Work 

Description  u..J  Resources  Requirement  s  format.  (Format  "I) 
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A.  COKFIDENCK  IJflTKL  WORK  DESCRIPTION  GUIDANCE 

1.  To  measure  the  technical  progress  of  each  task,  the  Confidence  Level 
(C.L.)  scale  is  used.  Each  task  engineer,  using  the  Confidence  Level 
scale  definitions  included  in  this  attachment,  will  provide  the  Confid¬ 
ence  Level  work  descriptions  for  his  particular  task/ sub task. 

2.  The  Confidence  Level  scale  has  a  range  from  .2  to  1.0, and  each 
numerical  valine  within  the  scale  is  a  Confidence  Level.  To  provide  con¬ 
sistency  among  task:  ,  the  Confidence  Level  definitions  shown  on  the 
attached  sheet  are  provided  for  guidance  to  the  engineer. 

3.  The  exploratory  development  work  necessary  to  achieve  the  various 
sequential  Confidence  Levels  shall  be  described  on  the  format  entitled: 
"Confidence  Level  Work  Description  and  Resources  Requirements",  Format  I. 

(See  attached  co^Ae ted  example)  The  work  descriptions  preparation  shall 
be  guided  by  the  following  coaments. 

a.  Do  not  show  work  descriptions  at  Confidence  Levels  lower  than  the 
current  state-of-the-art.  If,  for  example,  current  state-of-the-art  is 
at  Confidence  Level  .5,  then  it  is  not  necessary  to  describe  the  work 
conducted  to  achieve  this  level.  Describe  only  the  work  necessary  to 
achieve  .6,  .7,  .8,  .9,  and  1.0.  Do  not  use  partial  Confidence  Levels 
such  as  .63,  .72,  .75,  etc.  Also,  do  not  skip  Confidence  Levels,  i.e., 
if  a  C.L.  is  not  involved,  insert  it,  and  state,  no  work  required.  A 
task/sub task  shall  be  considered  to  be  at  a  C.L.  of  ,2  which  is  con¬ 
sidered  the  origin  or  start  point  for  a  new  task.  The  historical  infor¬ 
mation  on  C.L.  and  dollars  expended  for  each  task/subtask  will  be  inserted  on 
Format  I.  This  information  for  prior  FT's  ('66,  '65,  '66,  &  ’67)  is  the 
same  as  was  submitted  in  RDE  '68  injxits.  A  copy  of  these  basic  inputs 

will  be  provided  to  each  project  engineer.  The  entry  for  FT  '68  will  be  the 
best  estimate  of  C.L.  and  dollars  expended  by  end  of  FT  '68. 

b.  Where  applicable,  Include  after  the  description  of  work  necessary, 
the  facilities  needed  to  attain  the  Confidence  Level  Indicated.  The 
existing  and  proposed  FDL  facilities  and  other  outside  facilities  required, 
including  the  occupancy  time,  should  be  entered  on  the  Format  I,  Reference 
List  of  Facilities,  attached.  Notice  that  the  facilities  have  been 

coded  to  aid  in  data  retrieval.  Use  the  coded  facility  number  on  the 
format.  (Contact  Mr.  Frank  Nevius,  55337/5?6l5,  for  code  numbers  of 
those  facilities  not  listed.)  For  example,  if  in-house  structural  tests 
are  required  to  achieve  a  C.L.  of  .5,  simply  enter  the  code  number  0500 
for  Structural  Test  Facility,  and  number  of  occupancy  hours  required. 
Occupancy  hours  is  defined  as  the  period  of  time  the  test  facility  is 
occupied  and  precludes  the  use  of  the  test  facility  for  any  other  program. 

Ij.  The  total  task  resources  required  to  accomplish  the  work  described 
for  each  defined  C.L.  should  be  estimated  and  recorded  on  the  Confidence 
Level  Work  Description,  Format  I.  This  should  be  the  best  estimate  the 
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RDE  FT  69 
Aug.  67 


A.  COWrmeNCE  LEVEL  WORK  DESCRIPTION  GUIDANCE  (Cont'd) 

task  engineer  cun  aaJce  without  regard  to  the  celling  resources.  This 
will  indicate  *hat  it  will  cost  in  dollars  and  engineering  manyears  to  do 
the  various  bits  of  work  described  for  each  defined  Confidence  Level. 

The  total  funds  will  include  contract  funds  and  support  funds.  It  Is  not 
necessary  to  separate  these  funds,  since  the  support  fund  requirement 
will  be  assumed  to  be  provided  fro«  the  project  funding.  The  engineering 
manyears  should  show  the  breakout  of  engineering  manyears  for  monitoring 
contract  ia>rk  and  engineering  many  ears  for  in-house  work.  Estimate  the 
resources  required  based  on  your  presently  used  mLx  on  in-house  to  con¬ 
tract  many ears. 
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RDE  FY  69 
Aug.  67 


1.0  The  current  Technology  is  adequate 
in  all  respects;  detailed  design 
criteria  is  established. 


% 

j 


.9  The  current  tedinology  is  adequate  but 
minor  refinements  are  desirable. 


.8  Feasibility  has  been  demonstrated  and  the 
current  technology  is  adequate  to  solve 
major  problems,  but  improvements  in  such 
areas  as  service  life,  reliability  and 
efficiency  are  needed. 


.7  Basic  design  criteria  are  available,  but  extensive 

testing  is  required  to  demonstrate  actual  feasibility 
(an  Advanced  Development  Program  might  be  required 
at  this  point). 


.  6  Preliminary  design  criteria  are  available  but  a  design 
at  this  point  would  be  shaky  using  only  the  current  in¬ 
formation. 


.5  A  complete  exploratory  development  program,  which  has  a  high 
possibility  of  successful  completion  using  the  most 
promising  approach,  is  defined. 


.4  The  most  promising  approach  to  solution  is  indicat ed  through  ex¬ 
ploratory  experimentation,  analytical  effort,  and/or  simulation. 


.3  Preliminary  analysis  indicates  the  potential  usefulness  of  the  idea 
and  feasible  approaches  to  the  problem. 


.2  The  problem  can  be  defined,  and  basic  idea(s)  formulated,  but  only 
general  approaches  to  solution  are  definable. 
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RDE  FY  69 
Aug .  6 / 


B.  SUBTASK  IDENTIFICATION  GUIDANCE 

1.  The  basic  division  of  work  is  by  task.  The  task  may  support  one 
or  more  systems  and  Technical  Objectives  (T.C. 's).  The  contribution 
of  the  task  to  the  systems  may  vary  for  different  systems.  Similarly 
the  contribution  to  the  various  T.O. 's  may  vary.  This  would  be  for  a 
standard  or  no  -mal  task.  All  tasks  used  in  RDE,  will  be  real  tasks 
and  not  blanket  tasks  using  unauthorized  task  numbers, 

2.  Where  task  re  lourtes  (raanyears  and  funds)  can  be  divided  between 
subtasks,  to  reflect  contributions  to  different  systems  and  Technical 
Objectives,  separate  subtask  Confidence  bevel  work  descriptions  and 
resource  requirements  (Format  I)  will  be  prepared. 

3.  These  subtasks  will  be  identified  with  -1,  -2,  -3,  etc.  These 
subtask  (-)  numbers  will  be  used  for  the  life  of  the  subtask  and  one 
the  effort  is  completed  or  terminated,  the  (-)  number  should  not  be 
used  again.  Contributions  o‘  these  subtasks  to  various  systems  and 
T.O, 's  are  handled  as  with  the  normal  or  standard  task. 

4.  The  explore- ory  development  engineering  manyears  for  any  one  sub¬ 
task  in  FY6?  shall  not  require  less  than  a  total  of  .3  engineer  man- 
years  per  year,  based  on  the  currently  authorized  manpower. 
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COPE  NR 


0100 

0101 

0200 

0300 

0400 

0500 

0501 

0502 

0503 

0504 

0600 

0601 

0502 

0700 

0701 

0800 

0900 
0901 
0902 
090  j 
0904 

1000 

1100 

1200 

1300 

140- 

1401 
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LIST  OF  TECHNICAL  FACILITIES 


FACILITY  DESCRIPTION  t 

i 

AFFDL  EXISTING  FACILITIES 

MOTE:  AFSC  Facilities  listed  below  were  extracted  from 

AFSCP  80-3  'Technical  Facility  Capability  Key" 

Wind  Tunnel,  Hypersonic  (Gas -Dynamic  -  50  MW) 

HKD  Research  Tunnel 

Wind  Tbnnel,  Hypersonic  ( Gas -Dynamic  -  4  MW) 

Wind  Tunnel,  Supersonic  (Gas- Dynamic  -  2  Ft) 

Wind  Tunnel,  Hyporscnic  (Gas-Dynamic  -  Pebble  Bed) 

Structures  Test  Fbcility  (Aerospace  Vehicles) 

Induction  Heating  (HF)  Facility 
Structures  Test  Sensor  Development  Facility) 

Heavy  Gas  Gun  Facility 

Flight  Loads  Environmental  Facility 

Environmental  Research  Laboratory 
Natural  Environment  Laboratory 
Induced  Environment  Laboratory 

Flight  Control  Simulation  Facility  (31dg  192) 

Control  System  Development  Facility  (Bldg  195) 

Landing  Gear  Test  Fbcility 

Decelerator  Research  Laboratory 
Wind  Tunnel,  Vertical 
Wind  Tunnel,  JArbsonic 
Water  Tow  Table 

Crew  Station  Development  Laboratory 
Bearing  Research  Laboratory  (Aircraft) 

Cancel led 

Atmosphere  Control  Laboratory 

Environmental  Control  Laboratory 

Structural  Dynamics  Laboratory  (Aerospace  Veh) 

Rirrwcry  Profilograph 
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CODE  NR 


FACILITY  DESCRIPTION  (Cant'd) 


1500 

1600 

1700 

1800 

1900 

1901 

1902 
190  3 
1904 


3001 

3002 
30-03 

3004 

3005 

3006 

3007 

3008 

3009 

3010 
30  LI 
3012 


I  APFDL  EXISTING  FUTILITIES  (Cont'd) 

Sanic/Acaustica1  Vibration  Facility  (Mobile) 

Flight  Dynamics  Data  Analysis  Facility 

FI ight/Navigat ion  Radioisotope  Laboratory 

Flight  Research  Simulation  Facility 

Sonic  Fatigue  Facility 
Sonic  Fatigue  Chamber  (Large) 

Sonic  Fatigue  Chamber  (Small) 

Noise  Facility  (Wide  Band) 

Acoustic  Facility  (High  Intensity) 

II  AfTDL  PROPOSED  FACILITIES 

Flight  Dynamics  Research  Laboratory 
Combined  Envi ronmen t  ->  Laboratory 
Facility  Engineering  laboratory  -  Bldg  254 
Aerodynamic/Aerothenuodynamic  Hi  Perf  Shock  Tunnel 
Vibration  Aeroelast icit y  Facility 

Support  6  Restraint  System  Variable  Acceleration  Evaluator 

Landinq  Geer  Model  Dynamic  Test  Facility 

50  MW  Magentohydrodynamic  Augmentation 

Grappling  6  Lock-On  Vibration  Laboratory 

Liquid  Hydrogen  Test  Facility  -  Structures 

50  MW  EOF  Contoured  Nozrles 

Sonic  Ftat igue  Facility  Noise  Source  Augmentation 


III  COMPUTER  FACILITIES 


4001 

Bldg 

45  - 

Remote  Station  IBM  1440 

4002 

Bldg 

65  - 

CDC  1604 

4003 

Bldg 

254 

-  CDC  160A 

4004 

50  Megawatt  -  Ambiloq 

4005 

Bldg 

4  34 

-  MARK  II 

4006 

B  ldg 

192 

-  Simulator 

4007 

Sonic  Fat 

igue  -  Aiuloq 

4008 

Bldg 

26  - 

Supersonic  2'  Tunnel 

4009 

Bldg 

45  A 

-  FDFE  -  Data  Collection 

4010 

Bldg 

45  - 

FDCC  -  Analog 

4011 

B1  1  j 

57  - 

Digital  (SESCD) 

4012 

Bldg 

5/  - 

Analog  (SFS3A) 
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CODE  NR  FACILITY  DESCRIPTION  (Cont'd) 

IV  NON-AFFDL  FACILITIES 


5010  Aerospace  Med  Ftes  Laboratory 

5011  Sixmode 

5012  Drop  Tower 

5013  Centrifuge 

5020  A  FIT  Fhcilities 

5021  51  Low  Speed  Tunnel 

5022  Nuclear  Test  Facility 

5030  Systems  Engineering  Group  Facilities 

50*0  Aeronautical  Systems  Division  Facilities 

5041  Flight  Test  Support  Facility 

505C  Arnold  Engineering  Development  Center 

5051  Wind  Tunnel  -  16'  Transonic 

5052  Wind  Tunnel  -  16'  Supersonic 

5053  Wind  Tunnel  -  VKF  -  40"  Supersonic  (A) 

5054  Wind  Tunnel  -  VKF  -  50"  Mach  8  (B) 

5055  Wind  Tunnel  -  VKF  -  50"  Mach  10  (C) 

5056  Wind  Tunnel  -  VKF  -  12"  Supersonic  (Dl 

5057  Wind  Tunnel  -  VKF  -  100"  Hyperveloc; ty  (F) 

5058  Wind  Tunnel  -  VKF  -  1000'  Hypervelocity  1,0)  (.Range) 

5059  Wind  Tunnel  -  VKF  -  50"  Hyperveloc it y  (H) 

5060  Wind  Tunnel  -  VKF  -  Hype r bal 1  is 1 1 c  Inpact  Range 

5061  Wind  Tunnel  -  V  STOL 

5090  Air  Force  Missile  Development  Center 

5091  Test  Track  Facility 

5092  Drone  Launch  Test  Facility 

5093  Daisy  Decelerator  facility 

5100  Air  Force  Eastern  Test  Range 

5110  Air  Force  FI  ;  gat  Test  Center 

5111  Parachute  Test  Facility 

5120  National  Bureau  of  Standards 

5130  University  cf  Mini-,  eyota 

s i 3i  sswr 

5132  MLT 

5140  A_,  r  P.Ovmg  Group.  I  Center 

5141  Missile  Range  Facility 

5150  Braunsrhwe .g ,  Germany  -  Pr'- Flight  Drop  Tent  Fa ■■  . i : 
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CODE  NR 

IV 


5160 

5170 

.5180 

5190 

5200 

5210 

5220 


FACILITY  DESCRIPTION  (Con' ’a) 

MON- AFC  DL  FACILITIES  (Cont'd) 

AF  -  Navy  Data  Center  (Gov  Computer  Facility  at  NYU) 

Naval  t- r  Statior  Lakehurst,  New  Jersey 

AF  Special  Weapons  Ce  .<er,  Kirtland  AFB,  New  Mexico 

Princeton  Free  Flight  Facility 

AMI/PMR  Test  Range 

North  American  Aviation,  Los  Anqeies 
Cornell  Aeronautical  Laboratories 


5230 

5231 

5232 
52  3  3 

5234 

5235 
52  3o 
52  3? 
i  2  38 
52  34 

c  ’40 


National  Aeronautical  5  Space  Agency 

7  X  1C  '  Subs  .c  Tunnel 

40  X  80'  SYib:-.  -c  Tunnel 

12'  Tunsenic  ressure  Tunnel 

14'  Transonic  'iunnel 

Langley  8'  Transcr.  ic  Tunnel 

Lang  lev  7  X  10'  Hi  Speed  Tunnel 

Langley  7  X  10'  Low  Speed  Tunnel 

A'T.3  6  1  Tunnel 

dtw: 

Langley  ilnituiy  Turn.  1 


ASD-TR-68-23 


RDE  FY  69 
Aug.  67 

FORMAT  II 

Fro ject/Task/Subtask  Nr.  _ 

SUPPORT  OF  AIR  FORCE  FLIGHT  DYNAMICS  LABORATORY 
FY-69  Technical  Objective  (T.O. 's) 

For  each  task/ gubt ask,  insert  the  contribution  (.1  to  1.0),  this  effort 
makes  toward  the  accomplishment  of  the  respective  Technical  Objectives.  The 
scale  that  defines  the  contribution  values  is  attached. 

If  your  task/ subtask  supports  a  T.O.  at  o  contribution  of  .8  or  greater, 
the  Technical  Objective  engineer's  coordination  should  be  entered  immediately 
after  the  contribution  value.  The  purpose  of  this  coordination  is  to  in¬ 
crease  Laboratory  engineer- to- engineer  communication.  Bos. colly,  this 
reflects  professional  courtesy. 

CONTRT- 

CODED  BUT  ION  OF 

RDE  TASK  TO  T.O. 

T.O.  NR.  (.1  to  1.0)  T.O.  NR.  TITLE 


T.O.  NR.  TITLE 

STRUCTURES  DIVISION 

93601  _ Structure.  Testing  Criteric _ 

93602  Thermal  Appli  cation  and  Control _ 

93602  Turbulence  Data  Measuring  Techniques  and 

_ Syst  ems _ _ _ 

936C4  Instrumentation  for  Measuring  Structural 

_ Response _ 

9  360  5  Structural  Design  'or  Fiber  Reinforced  Air- 

_ craft  Structures _ 

9  3606 _ Reduction  of  Aircraft  Structural  Vulnerability 

93607  _ Structural  Fastening  Techniques _ 

9 3608  _ Dispersion  Strengthened  Metal  Structures _ 

93609  Hype rt heraant ic  Structural  Configurations 

_ Research _ 

9361C  Structural  Design  Concepts  for  Variable- 

Geometry  Lifting  Surfaces  for  Reentry 

_  Veh i cles _ 

9  3611 _ Structural  Design  Cr  it  e  no  for  V  STOL  Aircraft 

93612  Lap l  r  ical  Loads  Evaluation,  Interpretation, 

_ and  Analysis _ 

93613  St  ructural  Design  Criteria  for  Aerospace 

_ Veh i cles _ 

93614  _ Structural  Analysis  Methods _ 

9  36  1  5 _ Structural  Fatigue  An  alysis  Methods _ 

93616 _ Maneuver  Loads  Dynamic  W md  Tunn rl  Simulation 

9361  7 _ Turbulence  Generation  System _  _ 

9 3618  _ St  r-ictur <*s  for  Hypersonic  Vehicle _ 

93619  Composite  Constriction  for  FI iant  Vehicle 

_ St  ructures _ _ _ 

93620  Beryllium  Structural  Technology 


I 


ASD-TR-68  -23 


Pro ject/Tnsk/Subtask  Nr. 


RDE  FY  69 
Aug.  67 


CONTRI- 

CODED  3UTI0N  OF 

RDE  TASK  TO  T.  0. 


T.O.  NR. 

(.1  to  1.0) 

T.O.  NR. 

TITLE 

FDM 

21 

91801 

FLIGHT  MECHANICS  DIVISION 

Low  Speed  Characteristics  of  Hypervelocity 
Vehic  les 

22 

91802 

Supersonic  Boundary  Layer  Control 

23 

91803 

Inlet  Boundary  Layer  Malysis 

24 

91804 

Airframe  -  Inlet -Engine  Ccmpat ibi 1 it  y 

25 

91805 

Hypersonic  Inlets  -  Supersonic  Combustion 

26 

91806 

Hypersonic  Inlets  -  Dual  Mode  Combustion 

27 

9180  7 

Hypersonic  Boundary  Layer  Phenomena 

28 

91808 

Flight  Mechar. .  cs  of  Re-entry  Wake 

29 

91809 

Aerodynamics  of  Iki It  i componen t  Vehicles 

30 

91810 

Aerodynamics  of  Hypersonic  Configurations 

31 

91811 

Aerodynamics  of  Law  Density  Flow 

32 

91812 

Effects  of  Aerodynamic  Heating  on  Hypervelaei 
Vehi cle  s 

33 

KHDSK 

Vehicle  P)  , oiochemical  Environments 

34 

91814 

Vehicle  Synthesis  Program 

35 

91815 

Performance  Simulations  Application  to  Vehicl 
Ope  rat  ions 

36 

91816 

Maneuverability  Optimization 

37 

91817 

Aerothermodynamic  Testing  Technigues 

38 

91818 

Hypervolocit V  Gas^  ia®ic  Simulation 

39 

91819 

40 

91820 

Hype  rve  ioc  i  t  y  Facility  Magnetohydrodynami  c 
Accele  rotors 

41 

91821 

Improvement  of  Experimental  Prediction 
Techniques  for  V'SfOL  Conf »qu rut .—.s 

4: 

91822 

Aerodynamic  Predict’  .  Techniques  for  V/STfOL 
Ai rcralt 

4  3 

91823 

V  STOL  Propu)  ,vr  Aerodynamics 

4  4 

41824 

Hypersonic  Lxhaust  Nozzles  for  Supersoni. 
Combusi  .on  Ham  jet  Applications 

4  5 

91825 

Airframe  -  Exhoust  Nozzle  Integration 

4  6 

91826 

Hy;  ;  s  ' ; .  Vehicles 

4  ? 

91827 

At  ’ i c e  Veh  i  c  1  r  In r  eq rat  i on 

48 

91828 

Pac  :  1  i  .  for  Therr.l  Testing  of  Re- entry 

Hrat  Protection  Mo>  ‘rials 

•1  > 

91829 

Hypersonic  Variable  C  o»et ry  Conf lqu rof ion s 

91630 

Effect  of  Ablation  on  Drag 

S  \ 

91831 

Effc-t  of  Nose  Blum  ino  on  Reacting  Boundary 

C,  -• 

91833 

53 

91833 

A-  , 


■jy 


82 


91730 


RDE  FY  61 
Aug.  o7 


/Subtask  Nr. 


TITLE 

FLIGHT  CONTROL  DIVISION 

Control  System  Analysis,  Synthesis,  and 

Optimization  Techniques _ 

Gravity  Gradient  Techniques  at  Synchronous 

Alt itude _ 

Flexible  Vehicle  Dynamic  Response  Control 

Aerodynamics  of  Stability  and  Control _ 

v/STOL  Stability  and  Control _ 

Handling  Qualities  Criteria  for  Aerospace 

Vehicles _ 

Self-Adaptive  and  Invariant  Flight  Control 

Technology _ 

Energy  Management  Concepts _ _ 

Self-Learning  Flight  Control  Systems _  _ 

Space  Vehicle  Attitude  Control  and 

Stabilization  Techniques _ 

Integrated  Flight  Control  Systems _ 

Flight  Control  Reliability _ 

Aerospace  Vehicle  Flight  Control  Actua' ion 

Techniques _ _ 

Fluidic/Flueric  Control  Techniques _ 

Control  Data  System  Technology _ 

Air-Mass  Referenced  Data  Measurement 

Techn iques _ 

Vehicle  Attitude  and  Rate  Sensing  Techniques 

Exo-Atmosphere  Sensing  Techniques _ 

Transducers  for  Vehicle  Controls  in  Severe 

Environmental  Conditions _ 

Pr ope  1 1 an t  and  Propulsion  Energy  Management 

Technology _ 

Vector  Thrust  end  Thrust  Related  Parametei 

Measurement  Technolooy _ 

Propellant  Data  Measurement  Technology _ 

Propulsion  Performance  Assessment  and 

Predict  ion  _ 

Radiat ion  Re sistent  Design  Techniques _ 

Exploitation  of  Modern  Physics  Phenomena  for 

Control  Data  Measurement _ _ 

Wind  Tunnel  Simulation  of  Gust  -md  Maneuver 
Response  end  Control 

Display  Mechanization  Techniques _ 

Improvement  of  Display  Interpretation  and 
Reodobil  it y _  _ 


ASD-TR-68-23 


RDE  FY  69 
Aug.  6/ 


Pro ject /Task/Subt ask  Nr. 


CODED 

RDE 


CONTRI¬ 
BUTION  OF 
TASK  TO  T.  0. 


T.O. 

NR. 

(.1  to  1.0) 

T.O,  NR. 

TITLE 

FDC 

83 

( Cont 

■d) 

91731 

f “LIGHT  CONTROL  DIVISION 

V/STOL  Aircraft  Control  Technology 

84 

91732 

Electrical  Primary  Flight  Control  System 

T  echn  iqu  es 

85 

91733 

Remote  Visual  Displays 

86 

51734 

Illumination  Techniques 

87 

91735 

Primary  Flight  Controller  Design  for  Transport 
Aircraft 

88 

91736 

89 

91737 

Gas  Injection  Techniques  for  Control  of 

s  injection  lecnniques  tor  control 
He-entrv  Vehicles  and  Interceptors 


FDD 

90 

93801 

VEHICLE  DYNAMICS  DIVISION 

Unsteady  Aerodynamics 

91 

9  3802 

Thermoelast ic  Charact erist ics  of  Flexible 

St  ructu  res 

92 

93803 

Et/namrc  Ae  rot  hermoe last  ic  Problems  and 

Criteria 

93 

93804 

94 

93805 

Dynamic  Load  Technology  for  Aerospace 

Vehicles 

95 

93806 

Flight  Vehicle  Vibration  Prediction  and 

Cont  rol 

96 

938c  7 

Dynamic  Measurement  and  Analysis  Technology 

97 

9  3808 

Fliqht  Vehicle  Noise  Prediction  and  Control 

96 

93809 

Simulation  of  High  Intensity  Noise  and 
Associated  Environments 

99 

93810 

Hiqh  Intensity  Acoustic  Test inq  Techniques 

100  _ _ 93811  Sonic  Fatigue  ot  Flight  Vehicle  Structure 


101 


ASD-TR-68-23 


RDE  FY  69 
Aug.  67 


Pro ject /Task/Subtask  Nr. 


CONTRI¬ 

COOED 

BUTION  OF 

RDE 

TASK  TO  T.C. 

T.O.  NS. 

(.1  to  1.0)  T.O.  NR. 

TITLE 

FDF 

AEROSPACE  VEHICLE  EQUIPMENT  DIVISION 

102 

m 

104 


To?" 

m 

To 7 
TOT 


109 

110 
111 


113 


ITT 


TIT 


Tu 


90401  _ First-Stage  Type  Aerodynamic  Decelerators _ 

90402  _ Aerodynamic  Decelerator  Landing  Point  Control 

90403  Heavy  Equipment  and  Personnel  Airdrop 

_ Concept  s _ 

90405  _ Emergency  Crew  Escape _ 

90406  _ Personnel  Seating  and  Restraint  Systems 

90407  Aerospace  Vehicle  Crew  Stations 

90 40 6  Env  ironmental  Simulation,  Protection  and 
_ Test _ 

90409  _ Vehicle  Atmosphere  Control _ 

90410  _ Aircraft  Thermal  Control _ 

90411  _ Space  Vehicle  Thermal  Control _ 

90412  _ Cryogenic  Cooling _ 

90413  Bearings,  Bushings,  and  Special  Components 

_ (formerly  Bearings  for  Ad.om  ed  Systems) _ 

90414  Alighting  Gear  System  Concepts  and  Simulation 

Techniques 

90417  Ai  re  rev  ftes  *.e  Capability _ 

90418  Personnel  Passive  Defense  Protection 


ASD-TR-68-23 


Scale  for  Task/Subtask  Contri- 
bu:ion  to  Technical  Objective 


Potential  Breakthrough  — -  1.0 

.9 

Major  Advancement  - - .8 

Average  Evolutionary  Advancement  -  .6 

(Steady  Progress) 

.5 

Refinement  or  Improvement  -  .4 

.3 

Minor  Contribution  - - .2 

.1 


NOTE:  When  a  Task  or  SubtasV.  supports  a 
Technical  Objective  at  a  contribution  of 
.8  or  greater,  the  Tech  Obj  engineer's 
coordination  will  be  obtained. 


4-6 
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f. 

4/ 


aSD-TR-68-23 


EDI  FY  69 
Mig.  67 


F0W4AT  III 


SYSTEMS  PAYOFF  LIST 


Task/Subtask  Nr. 
Engr's  Name  _ 


Title 


Symbol 


Tel.  Ext. 


Reports  Published 
Since  June  1966 
‘indicate  after 
title  (C)  for 
Contract  £.  ( IH) 
for  In-House 


Title  (C)  or  (IH) 


Report  Hr, 


If  the  contribution  of  task  to  systea  exceeds  .7,  shew*  SPO  coordina' ion. 
(Telephone  Corrdlnation  is  acceptable) 


Systea 


SPO  Coordination 
5-  1 
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ASD-TR-68-23 


RDE  FY  ,9 
Aug.  ( 


Inst  ™  ctions  fur  Systems  Poyoff  List  Foraot  Ill 


In  gene, a] ,  the  entries  to  this  form  ore  self  explanatory. 

a.  Note  that  Technical  Reports  published  should  reflect  whether 
it  is  a  Contract  or  In-House  report. 

b.  Use  the  attached  list  o*  RDE  69  systems  to  obtain  idea  lfica- 
tion  cod?  number,  i.e.  ,  L ,  2,  3,  4,  5  ...  .  Enter  the  RDE  FY  69 
identification  code  numbers  for  the  systems  supported  by  this  task/ 
subtask.  Insert  the  contribution  value  based  an  the  attached  contribu¬ 
tion  to  system  scale.  (.1  thru  1,0) 

c.  Several  syitem  numbers  may  be  inset  ed  in  on?  block  if  the 
contribution  value  is  fhe  same  for  each  system.  (See  example) 

d.  Note  that  contribution  values  greater  than  .7  require  the 
SPO's  coordination.  Telephone  coordination  will  suffice. 

e.  Type  the  requested  information  on  Format  III.  Do  not  merely 
reference  prior  year  form  entries. 


105 


ASD-TR-68-23 


RDC  FY  69 
Aug.  67 

Scale  for  Toafc/Subtcsk  Contribution  to  System 

Absolutely  Essential - — - - - ... - 1.0 

Failure  to  have  this  technology  available  will  prevent 
initiation  of  the  system  acquisition  phase 

Major  Contribution - ..... _ __ _ _ _ _ _  .9 

This  technology  Makes  such  a  Major  contribution  to  this  system 
that  if  it  is  not  funded  by  the  laboratory  the  syste.n  office 
will  pr'ibably  fund  it  to  ensure  its  availability 

Significant  Contribution  .  ,8 

Failure  to  acquire  this  technology  will  result  in  a 
significant  decrease  in  one  or  more  of  the  performance 
paraneters  of  the  systeM 

Substantial  Contribution - - - - ............  .7 

.6 

Refinement  of  System  Capability  ................................  .5 

.4 

Indirect  Contribution  ... -  ......... — ............  .3 

.2 

Remote  Association - — ........ - - ...  ,1 

v 

.  •»  '  i 


5-3 
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ASD-TR-68-23 


HOE 
Or*  . 


The  RDE  69  advanced  system 
are  classified  and  will 
separately.  Each  Division 
each  project  engineer  will 


descr  lpt ions 
be  provided 
office  and 
be  tumishe^ 


PY  <w 
6/ 


a  copy. 


ASD-TR-68-23 


FORMAT  IV 

Pro j« cl /Task/ Subtask  Nr. 


RDC  FY  69 
Aug,  67 


I .  Definitions 

Limited  War  -  Arsed  conflict  short  of  general  war,  exclusive  of 
incidents,  involving  the  overt  engagement  of  the  military  forces  of 
two  or  more  nations. 

Special  Air  Warfare  -  Air  Force  effort  in  the  following: 

a.  Counterinsurgency  -  The  entire  scope  of  military,  paramilitary, 
political  economic,  psychological  and  civic  actions  taken  by  or  in 
conjunction  with  the  government  of  a  nation  to  defeat  insurgency. 

b.  Unconventional  Warfare  -  Includes  the  three  interrelated  fields  of 
guerilla  warfare,  evasion  and  escape,  and  subversion  against  hostile 
states.  Unconventional  warfare  operations  are  conducted  within  enemy 
or  enemy-controlled  territory  by  predominantly  indigenous  personnel, 
usually  supported  and  directed  in  varying  degrees  by  an  external  source. 

I I .  Evaluat ion  Scale 

Specifically  Applicable  and  Primarily  Intended  for  LW/SW  .  1.0 


.9 

.8 

Substantially  contributes  to  the  systems  normally . 7 

associated  with  LW/SW/COIN  e.g. ,  V/STOL  and  HIT 
Missile,  etc. 

.6 

.5 

.4 

Indirectly  Applicable  and  not  Primarily  Intended  for  LW/SW . 3 

.2 

Remotely  Associated  with  LW/SW . . . 1 

Using  the  above  scale  and  definitions,  evaluate  the  contribution  this 
task/subtask  has  toward  (I)  Limited  War  (LW)  and  (II)  Special  Air 
Warfare  (SW).  Also,  if  I  or  II  apply,  indicate  with  an  XX  which  of  the 
3  other  categories  (III  Interdiction  (IN),  IV  Close  Support  (CS)  and/or 
V  Logistics  (LG)  are  applicable. 

Cont  ribution 


I. 

Limited  War  (LW) 

II. 

Special  Air  Warfare 

III. 

Interdiction  (IN) 

IV. 

Close  Support  (C5) 

V. 

Logistics  (LG) 

108 


EXAMPLE  INPUT 


This  example  is  based  on  an  actual  input  from 
last  year;  same  values  shown  were  changed  to 
cover  all  aspects  for  example  purposes 


ASD-TR-68-23 
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RDE  FY  69 
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FORMAT  II 


Pro ject /Task/Subtask  Nr.  146/02- 1 

SUPPORT  OF  AIR  FCTCE  FLIGHT  DYNAMICS  LABORATORY 
FY-6°  Technical  Objective  (T.O. *s) 

For  each  task/ subtask,  insert  the  contribution  (.1  to  1.0),  this  effort 
makes  toward  the  accomplishment  of  the  respective  Technical  Objectives.  The 
scale  that  defines  the  contribution  values  is  attached. 

If  your  task/subtask  supports  a  T.O.  at  a  contribution  of  .8  or  greater, 
the  Technical  Objective  engineer's  coordination  should  be  entered  immediately 
after  the  contribution  value.  The  purpose  of  this  coordination  is  to  in¬ 
crease  Laboratory  engineer-to- engineer  communication.  Basically,  this 
reflects  professional  courtesy. 


CODED 

RDE 

T.O.  NR. 

CONTRI¬ 
BUTION  OF 
TASK  TO  T.O. 
(.1  to  1.0) 

T.O.  NS. 

TITLE 

rnr 

ST  HUCTJRES 

DIVISION 

01 

_ 16 _ 

93601 

St  r act  u  rc  1 

Test  inq  Cnt  etic 

02 

9  3602 

Thermal  Application  and  Control 

03 

93603 

Turbulence  Data  Measuring  Techniques  and 

Syst  ems 

04 

93604 

Instrumentation  for  Measuring  Structural 

Response 

05 

.  6 

9  3605 

Structural  Design  'or  Fiber  Reinforced  Air- 

^  r  c  1 1  Structures 

06 

.6 

9  3606 

”^***tl  ESBwBB  5  4  «**iw*1 1  memi  mllBl 

C' 

93  07 

Structural  Fastening  Techniques 

08 

9  3608 

Dispersion  Strengthened  Mctol  Structures 

09 

f. 

9  36-09 

Hype  rt  he  i  mart  ic  Structural  Confiqv'  it  ions 

Research 

10 

.  6 

93610 

Structural  Design  Concepts  Variable- 

Geometry  Lt  *%  inq  Surtees  lor  Reentry 
Vehicles 

li 

4  3611 

St  ructural  Design  Cri'cem  for  V  'STOL  Ai  t  cralt 

12 

93612 

Empirical  Loads  Evaluation,  Interpretation, 

and  Analysis 

i  3 

. 

93613 

Structural  Design  Criteria  tor  Aerospace 

Vfhiclf*;, 

i  4 

.  9 

ft.xnV 

9  3 1  ■  i  4 

5 1  ni c  turol  Ax': o  i  y i  *.  Mr  t  hod s 

i  *3 

.  ^ 

rd 

9  36  1  5 

Structural  Fat  ique  Ann  1  vs  it  Method;. 

16 

9  36  If 

Maneuver  Loads  Dynamic  Wind  Tunnel  Simulation 

* 

i  •' 

93617 

Turbulence  Generation  System 

18 

.  6 

43618 

Structures  for  Hypersonic  Vehicles 

i  * 

• 

9  3619 

Composite  Construction  for  Flight  Vehicle 

St  "ictures 

20 

93620 

Beryllium  Structural  Technology 

112 
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RD£  nr  69 
Aug.  67 


Pro ject/Task/Subtosk  Nr.  146702-1 


CONTRI- 

CODED 

Birr  ion  or 

RDE 

TASK  TO  T.O. 

T. 0.  NR. 

(.1  to  1.0) 

T.O.  NR.  TITLE 

TDM 

FLIGHT  MECHANICS  DIVISION 

21 

91801 

Low  Speed  Characteristics  of  Hypervelocity 
Vehicles 

22 

91802 

23 

91803 

Inlet  Boundary  Laver  Analysis 

24 

91804 

Airf rame- Inlet-Enqinc  Compatibility 

25 

91805 

Hypersonic  Inlets  -  Supersonic  Combustion 

26 

91806 

Hypersonic  Inlets  -  Dual  Mode  Combustion 

27 

91807 

MTTTffi  !  • ! ,  I  f 4  -73 l.L'M  R?  W-TB  a  i  ?  3  Kr!  _! ITVIIKMMMmH 

28 

91808 

Fliaht  Mechanics  of  Re-entry  Wake 

29 

91809 

Aerodynamics  of  Multicomponent  Vehicles 

30 

91810 

Aerodynamics  of  Hypersonic  Conf iqurations 

U 

~  91811 

Aerodynamics  of  Low  Density  Plow 

32 

91812 

Effects  of  Aerodynamic  Heating  on  Hypervelocity 
Vehicles 

33 

91813 

Vehicle  Phvsiochemical  Environments 

34 

91814 

Vehicle  Synthesis  Program 

35 

91815 

Performance  Simulations  Application  to  Vehicle 

0 

*• 

Operations 

36 

91816 

Maneuverability  Optimization 

37 

91817 

Aerothermodynamic  Testing  Techniques 

38 

91818 

Hypervelocity  Gasdynamic  Simulation 

39 

91819 

Hypervelocity  Flow  Measurinq  Techniques 

40 

91820 

Hypervelocity  Facility  Magnetohydrodynamic 
Accelerators 

41 

91821 

Improvement  of  Experimental  Prediction 
Techniques  for  V/STOL  Configurations  . 

42 

*  91822 

Aerodynamic  Prediction  Techniques  for  V/STOL 
Aircraft 

43 

91823 

V/STOL  Propulsive  Aerodynamics 

44 

91824 

Hypersonic  Exhaust  Nozzles  for  Supersonic 
Combustion  Ramiet  Applications 

45 

.5 

91825 

Airframe  -  Exhaust  Nozzle  Integration 

46 

.5 

91826 

Hypersonic  Vehicles 

47 

91827 

Aerospace  Vehicle  Integration 

48 

91828 

Facilities  for  Thermal  Testing  of  Re-entry 

Heat  Protection  Materials 

49 

91829 

Hypersonic  Variable  Geometry  Configurations 

50 

91830 

Effect  of  Ablation  on  Draq 

51 

91831 

Effect  of  Nose  Bluntinq  on  React inq  Boundary 

52 

91832 

Turbulent  React inq  Flows 

53 

91833 

Fluid  Dynamic  Drag  in  Low  Density  Flows 

ASD-TR-68-23 


Pro ject/Task/Subtask  Hr.  146702-1 


RDE  FY  69 
Aig.  67 


CONTRI¬ 

CODED 

BUTION  OF 

RDE 

TASK  TO  T.O. 

T.O.  NR. 

(.1  to  1.0)  T.O.  NR. 

TITLE 

PDC 

FLIGHT  CONTROL 

DIVISION 

54 

91701 

Contra!  System 

Analysis,  Synthesis,  and 

Optimization  Techniques 

5?  91 762  Gravity  Crodient  Techniques  at  Synchronous 

_ _ _ Altitude _ 


56 

wmmtmmisizm 

Flexible  Vehicle  Dynamic  Response  Control 

S7~~ 

91704 

Aerodynamics  of  Stability  and  Control 

58 

V/STOL  Stability  and  Control 

59 

91706 

Handling  Qualities  Criteria  for  Aerospace 
Vehicles 

60 

Self-Adaptive  and  Invariant  Flight  Control 
Technology 

61 

$1768 

62 

91709 

Self-Leamina  Fliqht  Control  Systems 

63 

91710 

Space  Vehicle  Attitude  Control  and 
Stabilization  Techniaues 

64 

Intearated  Fliaht  Control  Systems 

65 

91712 

Fliqht  Control  Reliability 

66 

“  91713 

Aerospace  Vehicle  Flight  r  rol  Actuation 

Techniaues 

67 

91714 

riuidic/Flueric  Control  >  J.  .iaues 

68 

91715 

Control  Data  System  *  ech-iolcxrv 

69 

91716 

Air-Hass  Referenced  Data  Measurement 

Techniques 

70 

91717 

Vehicle  Attitude  and  Rite  Sensinq  Techniaues 

71 

91718 

Exo- Atmosphere  Sensinq  Techniques 

72 

91719 

Transducers  for  Vehicle  Controls  in  Severe 
Environmental  Conditions 

73 

91726 

Propellant  and  Propulsion  Energy  Management 
Technoloqy 

74 

91721 

Vector  Thrust  end  Thrust  Related  Parameter 
Measurement  Technology 

75 

91722 

76 

91723 

Propulsion  Performance  Assessment  and 
Prediction 

77 

wmmmsmm 

Radiation  Resistant  Design  Techniaues 

78 

91725 

Exploitation  of  Modem  Physics  Phenomena  for 
Control  Data  Measurement 

79 

91727 

Wind  Tunnel  Simulation  of  Gust  and  Maneuver 
Response  and  Control 

80 

■MHNMHK2243-KI 

Display  Mechanization  Techniques 

81 

91729 

Improvement  of  Display  Interpretation  and 
Readability 

ASD-TR-68-23 


RDE  FY  69 
Atg,  67 


Pro ject/Tcsk/Subtask  Nr.  146702-1 


CODED 

RDE 


CONTRI¬ 
BUTION  or 
TASK  TO  T,  0. 


T.O. 

NR.  (.1  to  1.0) 

T.O.  NR. 

TITLE 

roc 

(Cont'd) 

PLIGHT  CONTROL  DIVISION 

83 

91731 

V/STOL  Aircraft  Control  Technology 

84 

91732 

Electrical  Primary  Plight  Control  System 
Technique* 

85 

91733 

Remote  Visual  Displays 

86 

91734 

Illumination  Techniques 

87 

91735 

Primary  Plight  Controller  Design  for  Transport 
Aircraft 

88 

91736 

Enerqy  Maneuverability  Display  Techniques 

89 

91737 

Gas  Injection  Techniques  for  Control  of 
Re-entry  Vehicles  and  Interceptors 

FDD 

VEHICLE  DYNAMICS  DIVISION 

90 

93801 

Unsteady  Aerodynamics 

91 

* 

.u 

93802 

Therwoelast ic  Characteristics  of  Flexible 

St  ructures 

92 

93803 

Dynamic  Aerothermoelastic  Problems  and 

Criteria 

93 

93804 

Dynamic  Load  Technoloqy  for  Aircraft 

94 

93805 

Dynamic  Load  Technology  for  Aerospace 

Vehicles 

95 

93806 

Flight  Vehicle  Vibration  Prediction  and 

Cont  rol 

96 

93807 

Dynamic  Measurement  ani  Analysis  Technology 

9/ 

93808 

Pliqht  Vehicle  Noise  Prediction  and  Control 

98 

93809 

Simulation  of  High  Intensity  Noise  and 
Associated  Environments 

99 

93810 

Hiqh  Intensity  Acoustic  Testinq  Techniques 

100 

93811 

Sonic  Fatique  of  Fliqht  Vehicle  Structure 

101 

93812 

Sonic  Fatique  Instrumentation  Development 
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ASD-TR-68-23 


Project/Task/ 


CONTRI- 


CODED 

RDE 

T.O.  NR. 

bution  of 

TASK  TO  T.O. 
(.1  to  1.0) 

T.O.  NR. 

•PDF 

102 

90401 

10  3 

9040: 

104 

9040  3 

105 

90405 

106 

90406 

10  7 

9040  7 

108 

.3 

>0408 

109 

90-^  9 

11C 

9'  L0 

111 

9c  41 

112 

5  04 1.. 

113 

90413 

90417 


RDE  PV  69 
Aug,  t7 


Subtask  Nr.  Iti6702-1 


I 

\ 

< 

TITLE 

AEROSPACE  VEHICLE  EQUIPMEfH'  DIVialON 

Pirst-Stoge  Type  Aerodynamic  De  ■  le rot ors 

Aerodynamic  Decelerator  Land in '•  o i  n  t  Cont.ol 

He  .vy  Equipment  and  Personnel  AirLiop 

_  Concept  s _ 

I  oergency  Ciew  Escape _ 

Personnel  Seating  and  Restraint  Sys  :  ems  _ _ 

Aerospace  Vehicle  Crew  Stations _  _ 

Environmental  Simulation,  Prot..  -tion  and 
Test _ 

Vehicle  Atmosphere  Control _ _ 

Aircraft  Thermal  Control _ _  _  __ 

Space  Vehicle  Thermal  Control _ _  __ 

Cryogenic  Cooling _ _ _ _ 

Bearings  Bushings,  and  Special  C  np  neat 
(formerly  Bearings  for  Advanced  Sy.t  ms 
Alighting  Gear  System  Concepts  and  iio  ion 
Techn  iq~ae  s _ _ _ 


Aircrew  Rescue  Capability _ _ 

Personnel  Passive  Defense  Prot“ction 


ASD-TR-68-23 


RDE  FY  69 
Aug.  67 


FORMAT  III 


SYSTEMS  FAYOFF  LIST** 


Task/Subtask  Nr.  146702-1 
b~.gr' s  Name  Gene  E.  Maddux 


Title  Thermoelastic  Structural  Analysis 


Symbol  F^TR  Tel.  Ext. 


S5689 


Reports  Published  Title  (C)  or  (IH) 

Str.ce  June  1966  "Approximate  Structural  Analysis 

"Indicate  after  Techniques"  fC) _ 

1 ^itle  (C)  for  "Expermental  Test  Program  to  Verify 

Contract  t  ( IH)  Thermal  Analysis"  (C) _ 

for  In-House 


Report  Nr. 


BRIEF  STATEMENT  OF  CURRENT  STATE-OF-THE-ART  FOR  THIS  TASK  (4  Lines  Max.) 
Thermal  stresses  are  determined  for  small  portions  of  a  vehicle  by  both  handbook 


being  employed  to  visualize  stress  patterns. 


SYSTEM  NR.  1  CONTRIBUTION 
SUPPORTED  I  OF  TASK  TO 


3, 4,7, 8, 
9,10,11 


SYSTEM 
(.1  to  1.0) 


PAYOFF  -  BRIEFLY  STATE  (2  TO  3  LINES;  IN 
QUANTITATIVE  TERMS,  THE  SPECIFIC  IMPROVEMENT  THIS 
TASK  PROVIDES  EACH  SYSTEM  BEYOND  THE  CURRENT 

I  STATE-OF-THE-ART _ _ _ _ _ 

I  Improved  thermal  stress  analysis  techniques  will 

I  provide  more  accurate  designs  and  improved  life 
predictions,  thus  leading  to  the  ability  to  carry 
|  greater  payload3  with  smaller  margins  of  safety. 


(Same  as  above) 


(Same  as  above) 


'if  the  contribution  of  task  to  system  exceeds  .7,  show  SPO  coordination. 
(Telephone  Corrdino^ion  is  acceptable) 

System  SMV-2 _ _  SPO  Coordination  Maj,  Rockheart  6/6/66 
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FORMAT  IV 

Pro jecc/Task/Subtask  Nr.  146702-1 


RDE  FY  t 
Aug.  67 


I .  Definitions 

Limited  War  -  Arsed  conflict  short  of  general  war,  exclusive  of 
incidents,  involving  the  overt  engagement  of  the  military  forces  of 
two  or  more  nations. 

Special  Air  Warfare  -  Air  Force  effort  in  the  following: 

a.  Counterinsurgency  -  The  entire  scope  of  military,  paramilitary, 
political  economic,  psychological  and  civic  actions  tak-;-  >  by  or  in 
conjunction  with  the  government  of  a  nation  to  defeat  insurgency. 

b.  Unconventional  Warfare  -  Includes  the  three  interrelated  fields  < 
guerilla  warfare,  evasion  and  escape,  and  subversion  against  hostile 
states.  Unconventional  warfare  operations  are  conducted  within  enem; 
or  enemy- controlled  territory  by  predominantly  indigenous  personnel, 
usually  supported  and  directed  in  varying  degrees  by  an  external  sou: 

II.  Evaluation  Scale 

-pevifically  Applicable  and  Primarily  Intended  for  LW/SW  . 


Substantially  contributes  to  the  systems  normally 
associated  with  LW/SW/COIN  e.g. ,  V/SrOL  and  HIT 
Missile,  etc. 


Indirectly  Applicable  and  not  Primarily  Intended  for  LW/SW  .  .  .  . 


Remotely  Associated  with  LW/SW  .....  . 

Using  the  above  scale  and  definitions,  evaluate  the  contribution  thi: 
task/subcask  has  toward  (I)  Limited  War  (LW)  arid  (II)  Special  Air 
Warfare  (SW).  Also,  if  I  or  II  apply,  indicate  with  an  XX  which  of  t 
3  other  categories  (III  Interdiction  (IN),  IV  Close  Support  (CS)  and/ 
V  Logistics  (LG)  are  applicable. 

Contribution 


I.  Limited  War  (LW)  _ ^9. 

II.  Special  Air  Warfare  .9 

III.  Interdiction  (IN)  xx 

IV.  Clone  Support  (C3)  _ 

V.  Logistics  (LG)  _ xx 
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FLOW  CHART  OF  RDE  INPUT  PREPARATION 
(Note  oil  Inputs  will  be  typed) 
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APPENDIX 

SAMPLE  INPUT  DATA  FOR  SPECIFIC  TASK 


rs  s 

r  O I  -X 


X  vi 

C 7i  r* 

C  C 
'V  In  W 
£ 

U  €)  *  4 

w  <u  Xf 

'V  3  X  * 

t>  o  e  ,h 

*  r  p  x 

•h  «  C  ? 
pC  0 

tr  m  ^ 

w  o 

^  TJ  4-»  4> 

c  o 

«  0  v  0 

*0 

C  4-»  C  w 

3  O  1»  >4 

!  v«  o  x  c 

*  u  « 

!  !*  ^  Js 

o  c  x  c 
x  o  *h  0 
lw  u  j:  x 


■8  pH 

•H  0 

*>  .e  o  n 

V  ±J  +*  v 
'H  C 

'♦s  *W  5  4J 
Vh  0  'v)  C7) 

°  5 

ode 
c  c  *  •* 

0  *H  Vi 
•h  X  O  £ 
Vi  C  Ch  v 
•h  O  £  v 

>  a:  -h  « 

**H  >* 

ft  >,c« 

v  o 


r  ** 

fiX 

ft  n 

.ha:  3 
fie  a  •»  4*' 

•  fl»0  3 

<  <jv  'H 


£  £  Sc  I  & 
!  c 


(V  \Q  I  tO 


£  £ 


AST' 


I 

Dfc 


Ch 

\Q 


£ 


NO 


W  CJ» 

S3 


S! 

£i 


W 

r 

w 

OCj 

M 

di 

I 


u 

r  i 

B| 

C/2 1 
LU. 

e 

3 


UJ 

u 

i* 

Uj 

a 


N-2 


124 


'u  /t  r  v 

A uc, .  *>  ? 


Project/Task/Subtask  Nr,  1  ,'i 4 7 0 _ _ 

SUPPORT  OF  AIR  FORCE  FL IGHT  DYNAMICS  LABORATORY 
PY- 69  Technical  Objective  (T.O. ’s) 

For  each  t ask/ subtask ,  insert  the  contribution  (.1  to  1.0),  this  effort 
s\ci-es  toward  the  accomplishment  of  the  respective  Technical  Objectives.  The 
scale  that  defines  the  contribution  values  is  attached. 


If  your  task/subtask  supports  a  T.O.  at  a  contribution  of  .8  or  greater, 
the  Technical  Objective  engineer's  coordination  Ehould  be  entered  immediately 
after  the  contribution  value.  The  purpose  of  this  coordination  is  to  in¬ 
crease  Lobe  rat  cry  englnecr-to-  engineer  communication,  Basically,  this 
reflects  professional  courtesy. 


CONTRI- 

COLED  BUT ION  OF 

HDE  TASK  TO  T.O, 

T.  9.  NR.  (.1  to  1.0)  T.O,  NR. 


TITLE 


TDT 

01 

_ -±. 

W,  f.  JcrttM/*.*. 

STRUCTURES  DIVISION 

St  r"'-t”  *  -  1  Testinq  Criteria 

02 

.9 

RAA/M10 

93602 

Thermal  Application  and  Control 

03 

93603 

Turbulence  Data  Measuring  Techniques  and 

Syst  ems 

04 

-  .1.0 

93604 

Instrumentation  for  Measuring  Structural 

Response 

05 

.8 

f.zW 

9  360  5 

Structural  Design  *or  Fiber  ReinfcucsU  Ar.. 
crcft  Structurer 

06 

9  3606 

07 

_ _ 

93607 

Structural  Fastening  Techniques 

08 

_ x±4 

9  3608 

D;  persion  Strengthened  Metal  Structures 

09 

_ -3- 

93609 

Hype rt hermant ic  Structural  Configurations 

Re  search 

10 

93610 

Structural  Design  Concepts  for  Variable- 

.9 

-7  ’  * 

Geometry  Lifting  Surfaces  for  Reentry 

Vehicles 

11 

93611 

Structural  Design  Criteria  for  v/sTOL  Aircraft 

12 

93612 

Empirical  Loads  Evaluation,  Interpretation, 

and  Analysis 

13 

93613 

Structural  Design  Criteria  for  Aerospace 

Vehicles 


14 
lb 
16 
1/ 
18 
‘  19 

10 


.9  i 

la  JL  Mr! 


iSS'Ai.JLfJZ 
3l,  Ii.Bir.Hn 


93614 

93615 

93616 

9361 7 
'93618 
“93619 

93620" 


Structural  Analysis  Met  hods _ 

Structural  Fatiquh  Anoly;; is  Methods 
Maneuver  Loads  Dynamic  Wind  Tunnel  Simulat i on 

Turbulence  Generation  System _ 

Structures  for  Hypersonic  Vehicles _ 

Composite  Construction  for  Flight  Vehicle 

St  ructures _ 

Beryllium  Structural  Technology  ' 
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Pro ject/Task/Subtatk  Hr 


KJji.  '>  OV 

Xjg.  &7 


C  -  DED 

RD- 

T.O.  NS, 

CONTRI¬ 
BUTION  or 
TASK  TO  T.O. 
(.1  to  1.0} 

T.O.  NR. 

TITLE 

FDM 

21 

91801 

FLIGHT  MECHANICS  DIVISION 

Lc  *  Speed  Characteristics  of  Hypervelocity 
Vehicles 

22 

91802 

Supersonic  Boundary  Layer  Control 

23 

91303 

Inlet  Boundary  Layer  Anajy.i*; 

24 

91804 

Airframe  -  In let -Engine  Compct  ibi 1  it y 

2b 

91805 

Hypersonic  Inlets  -  Supersonic  Comhustion 

26 

91806 

Hypersonic  Inlets  -  Dual  Mode  Combustion 

27 

91807 

Hypersonic  Boundary  Layer  Phenomena 

?8 

91808 

Flight  Mechanics  of  Re-entry  Wake 

29 

91809 

Aerodynamics  of  Multicomponent  Vehicles 

30 

91810 

Aerodynamics  of  Hypersonic  Configurations 

31 

91811 

Aerodynamics  of  Lew  Density  Flow 

32 

A 

9i812 

Effects  of  Aerodynamic  Heating  on  Hyperveiocit; 
Vehicles 

33 

•'.ui3 

Vehicle  PI  ysiochemical  Environments 

34 

91814 

Vehicle  Synthesis  Program 

36 

91815 

Performance  Simulations  Application  to  Vehicle 
Operations 

36 

91816 

Maneuverability  Optimization 

37 

91817 

Aerathermodynamic  Testinq  Techniques 

38 

91818 

Hynervelocity  Gasdynamic  Simulation 

39 

.2 

91819 

K/pervelocity  Flew  Measuring  Techniques 

40 

91820 

Hypervelocity  Facility  Magnetohydrody..amic 
Accelerators 

41 

Impiv.^Pcnt  ol  Experimental  Prediction 
Techniques  for  V/ST0C  Configurations 

42 

91822 

Aerodynamic  Prediction  Techniques  tor  V’/STOL 

Ai  rcraft 

43 

91823 

v/cTTOL  Propulsive?  Aerodynamics 

44 

91834 

Hypersonic  Exhaust  Nozzie3  for  Supersonic 
Combustion  Ramjet  Appl i cut  ions 

45 

91825 

Airframe  -  L\houst  Nozzle  Integration 

46 

7x826 

Hypersonic  Vehicles 

47 

91827 

Aerospace  Vehicle  Integration 

48 

91828 

Facilities  for  Thermal  Testinq  of  Re-entry 

Heat  Protect  ion  Material'. 

5 

91829 

Hypersonic  Variah1  *  Geometry  (!<■>.» i  j  _\i . ..  .  i 

5(  : 

91HJO 

l.flcct  ol  Ablorion  on  Drag 

51 

91831 

Effect  of  Nose  blunting  on  Her.  t  imj  Bounam. y 

52 

91832 

Turbulent  Reacting  Flows 

53 

“91513 

Fluid  Dynamic  Drag  in  Low  Density  Flows 
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Fro  Qect  'Tosk/Subt  ask  Nr.  134  702 


SDE  r Y  t  > 
V!  7  .  ’j  t 


COiVTR  i- 

CODED  PITT  I  ON  OF 

RDE  TASK  TO  T.O. 

T , 0,  NR.  ( . 1  to  1.0)  T.O.  NR, 


T  ITLE 


FDC 

54 


55 


_56 

57_ 

_58 

59 


60 


1 


64 

ill 

66 


J>7 

68 

69 


70 


72 

71 


74 

ZE 

76 


7  7 
78 


79 


61 


91701 


91702 


91703 

91 704 
9~1705~ 
91706 


91707 


91708 

91/09 

91710 


91711 

91712 

91713 


91714 
9_1_7 15_ 
91716 


91717 

91716 

91719 


91720 


91721 


91722 

91723 


91724 

91725 


91727 


91728 

91729 


n.IGKT  CONTRA!,  DIVISION 

Control  System  Analysis,  Synthesis,  and 

Optimisation  Techniques  _ 

Gravity  Gradient  Techniques  at  Synchronous 


Al  t  it ude _ _ 

Flexible  Vehicle  Dynamic  Response  Control 

Ae rodyncmics  of  Stability  and  Control _ 

V/STOi,  Stability  and  Control _  _ _ 

Han ci  1 ; ng  Qualities  Criteria  for  Aerospace 

_ Vehicles _ _ 

Self-Adaptive  ar.d  Invariant  Flight  Control 

_ T  e  chnoloqy _ _ 

Energy  Management  Concepts _ 

S e  1  f -1,*  or r i  i ng  F 1  i gh t  Cant  rol  Systems 
S,  cr  Vehicle  Attitude  Control  and 
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